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Auto-catabolism of Cell-Surface Macromolecules Shed by Mel-
anoma Cells. JEAN-CLAUDE BYSTRYN, JUDITH PERLSTEIN, NYU 
School of Medicine, NY, NY. 
Melanoma cells rapidly shed surface macromolecules and tumor 
antigens. The present studies were conducted to study the fate of the 
shed material after its release from cells. Surface macromolecules on 
human melanoma cells in culture were radioiodinated by the lactoper-
oxidase technique and the cells incubated in fresh media. Labelled 
macromolecules released into the media were measured by trichloro-
acetic acid precipitation. Their concentration reached a peak in 3-6 hr 
and declined thereafter, suggesting degradation of the shed material. 
This was confirmed by adding media, collected from labelled cells after 
3 hr, to. unlabelled cells. Approximately 30-60% of the macromolecule 
associated radioactivity was lost in 24 hr. This was due to degradation 
of molecules since Sephadex G-150 chromotography showed a marked 
decrease in the average molecular weight of shed material incubated 
with cells. Degradation was not due to proteases in the media or 
released by cells, since there was no degradation of shed macromole-
cules incubated with media alone or with spent media collected from 
unlabelled cells. Degradation was partially suppressed by inhibitors of 
pinocytosis (cytochalasin B) or energy production (iodoacetamide, 
DNP + 2-deoxyglucose) indicating that it is, in part, an active process 
requiring cell surface activity. Degradation was selective since surface 
macromolecules were degraded much more rapidly than equivalent 
quantities of unrelated macromolecules, including melanoma cytoplas-
mic proteins, human IgG, IgM and bovine serum albumin. 
These fmdings indicate that human melanoma cells rapidly and 
selectively catabolize surface macromolecules . which they have shed. 
This process may have an important impact on the amount of soluble 
tumor antigens available to stimulate or block immune mechanisms 
and consequently on the resistance of tumor cells to immune destruc-
tion. 
Evaluation of Azelaic Acid on Normal Skin Pigmentation and 
on the B-16 Mouse Melanoma. M.A. PATHAK, M. WICK, W. FARI-
NELLI, and T.B. FITZPATRICK, Dept. of Dermatology, Harvard Medical 
School, Boston, MA, U.S.A. 
Recently, Nazzarro-Porro et al reported that certain Cij-C'3 dicar-
boxylic acids were competitive inhibitors of tyrosinase in vitro and that 
azelaic acid (AZA), a C-9 dicarboxylic acid, exhibited a therapeutic 
effect on melasma and caused a regression of lentigo malignant mela-
noma (J Invest Dermatol 70:235, 1978). Our study demonstrates that 
AZA is not a potent depigmenting agent in guinea pigs or a selective 
cytotoxic agent on B-16 mouse melanoma. Studies were initiated to 
compare the depigmenting effect of AZA with the known depigmenting 
agents such as 4-isopropylcatechol (4-IPC), hydroquinone (HQ), mon-
obenzylether of HQ (MBEHQ), monoethylether of HQ (MEEHQ), and 
monomethylether of HQ (MMEHQ). In addition, the effect of AZA on 
the tumor size and the survival of mice bearing B-16 melanoma was 
evaluated. The depigmenting potency was examined on the epilated 
skin of the backs and ears of 20 guinea pigs by daily applications or by 
intradermal injections of 3, 5, 10, and 20g% AZA preparations for a 
period of 6 weeks. Using the protocol of the National Cancer Institute, 
the effect of AZA on the tumor size and the survival of mice bearing B-
16 melanoma was evaluated in 96 mice (C57BL/6J) with daily injections 
of buffered (pH 5.6-6.2) and unbuffered (pH 3.2-3.6) solutions of A,ZA 
at 50, 100, 200, 300, and 400 mg/kg for five weeks. At 3g% concentratIOn, 
4-IPC, MBEHQ, MEEHQ, and MMEHQ produced marked depigmen-
tation (+3 to +4) and a selective cytotoxic effect on melanocytes. In 
contrast, AZA in varying 'concentrations showed minimal depigmenta-
tion and an insignificant decrease in the number of DOPA-positive 
melanocytes. AZA at various concentrations also showed no detectable 
therapeutic effects on the size, the color of the B-16 mouse melanoma 
tumors, or on the median survival time. 
Comparative Morphological and Cell Kinetic Studies of Human 
Skin Tumors in vivo and in vitro. W. TILGEN, N.E . FUSENIG, D. 
HAAG, D . SCHROETER. Inst. Ultrastrukturforsch.d.Haut, Hautklinik 
und Inst. vgl. expo Pathologie d.Universitiit Heidelberg; lnst. Biochem. 
und lnst. Zellforsch., DKFZ Heidelberg, Germany. 
The aim of this study was to establish criteria for the biological 
characterization of skin tumor cells in vivo and in vitro. Epithelial skin 
tumors (basal cell carcinoma types, squamous cell carcinoma, Bowen 
carcinoma, keratoacanthoma) and leiomyosarcoma were analyzed with 
respect to their morphological properties and proliferation kinetics. 
Besides clinical and histological data biopsy material and primary 
explant cultures (after 8 to 14 days) were studied by phase contrast 
microscopy, electron microscopy, freeze-etching, cytophotometric DNA 
measurements (single cells and flow-through system), 3H-thymidine 
autoradiography, and counting of mitotic index and mitotic rate by 
colcemid. 
Results indicate that it is possible to culture the biologically essential 
cell population showing a similar behaviour of tumor cells in vivo and 
in vitro as far as morphological differentiation and proliferation kinetics 
are concerned. The cells from different tumor types can be distin-
guished from each other by their morphological specializations and 
their cell kinetics. The particular tumor cell type seems to be stable 
also in long-term culture. In vitro, ultrastructural elements such as 
intranuclear structures, membrane specializations and some differences 
in polyploidy were observed in contrast to the biopsy material. 
Thus simultaneous analysis of tumor cells in vivo and in vitro may 
provide further biologically signrncant parameters for the characteri-
zation of tumor cells and are promising for the use of in vitro systems 
as models for testing therapeutic trials and immunological mechanisms. 
The Effects of Topically Applied Drugs on DNA Synthesis in the 
Epidermis, Thymus, Spleen and Gut. R.C. MARSHALLt, L.G. 
BROOKESt andA.W.P. DU VIVIER", tUpjohn Ltd, Crawley, U.K. "Kings 
College Hospital, London, U.K. 
Three topically applied agents, clobetasol propionate (CP), clobeta-
sone butyrate (CB) and cycloheximide (CX), have been tested in the 
hairless mouse in vivo for their effects on DNA synthesis in the 
epidermis, thymus, spleen and gut. CP and CB are corticosteroids and 
are used in the treatment of psoriasis, the benign hyperproliferative 
disease of the skin. CX is a potent inhibitor of protein synthesis and 
has recently been shown to be effective against certain malignant 
proliferative diseases of the skin. These animal studies were undertaken 
to identify differences in the local and systemic effects between 2 
similar and 2 different classes of compounds and to test the validity of 
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interpreting effects in distal untreated skin as indicators of systemic 
toxicity. 
The test agents were applied in alcoholic solut ion to the anterior 
dorsal skin. A distal site (the posterior half of the dorsal surface) was 
left untreated. DNA synthesis, as measured by the incorporation of 
radio labelled nucleoside, was assessed in these sites, the thymus, spleen 
and gut 24 hr after application. 
Both CP and CB showed significant (p < 0.001) local activity even 
at the lowest concentration tested (0.0001%) but differed in their 
systemic effects, CP showing activity in distal untreated epidermis and 
the thymus gland at 0.0001% but CB only at 0.1%. The spleen also 
reflected these changes but was not quite as sensitive as the thymus. 
No effect was seen in the gut. In contrast, CX showed significant (p < 
0.001 ) local activity only at concentrations above 0.1%. Slight systemic 
effects (p < 0.02) were seen in the distal epidermis at 0.5% and these 
were reflected in effects in the thymus. 
I n conclusion, an effect seen in the distal untreated skin reflects 
systemic changes elsewhere. It appears that epithelial cells are espe-
cially sensitive to minute doses of corticosteroids. In contrast, signifi-
cantly larger doses of CX are required to produce equivalent effects. 
Slight structural differences in the steroid molecules have been shown 
to have a profound influence on both local and systemic effects. 
Skin Surface Lipids and Urinary Androgens in Acne-prone vs. 
Normal Children. P.E. POCHI, Dept. of Dermatology, University 
Hospital, Boston, Mass. 
The purpose of this study was to examine surface lipid levels and 
urinary androgens in children with a strong familial background for 
acne and to compare these findings with similar measurements in an 
age- and sex-matched group of children selected at random. 
Seventy-two children, 41 boys and 31 girls, age 5-10, comprised the 
2 groups (52 in the acne-prone group [A] and 20 in the control group 
[BJ) . They were studied for a period of 1 yr. The composition of 
forehead surface lipid was determined in each subject 4 times yearly by 
thin-layer chromatography, with measurements of fatty acids, triglyc-
erides, diglycerides, wax esters, squalene, sterol and sterol esters. Twice 
yearly, 24-hr urine collections were ohtained and analyzed for total 17-
ketosteroids by paper chromatography and for testosterone by radioim-
munoassay. 
The results showed that the relative amount of both wax esters and 
squalene, lipids of sebaceous origin, was greater in A than in B, although 
the difference did not prove to be statistically significant. The 24-hl' 
urinary excretion of total 17-ketosteroids was similar. However, the 
mean level of testosterone in the urine was significantly greater in A 
than in B, namely 1.12 vs. 0.73 J,Lg/24 hours, respectively, (P < .05). 
Before puberty, the formation of testosterone results almost entirely 
from peripheral conversion of weak androgens from the adrenal cortex, 
particularly androstenedione. The finding in this study of increased 
testosterone in children from families with a strong tendency for acne 
suggests an early, abnormal adrenal androgen influence in this disease. 
Androgenic Control of the Human Sebaceous Gland. M.F. 
COOPER, D. MCGIBBON, P.D. WILSON, and SAM SHUSTER, University 
of N ewcastle upon Tyne. 
The view that sebaceous activity is maintained by conversion of 
androgens such as testosterone (T) to dihydrotestosterone (DHT) in 
the skin is mostly based on analogy with the prostate. We have now 
studied this dU'ectly in patients with adolescent acne by measuring the 
sebaceous lipogenic response to locally injected androgens. 50J,Lg T , T 
esters DHT or dehydroepiandrosterone (DHA) were injected ID ihto 
medial scapular skin and vehicle into symetrically opposite sites. 4-mm 
punch biopsies were taken 1 week later and sebaceous lipogenesis 
measured using 14c glucose incorporation into sebaceous lipids. This 
correlates well with the rate of sebum excretion and severity of acne. 
The results as dpm/ biopsy show that T or T esters increase sebaceous 
lipogenesis when basal rates are low (56290 ± 10950 to 84090 ± 9750, p 
< 0.001, T; 81850 ± 8260 to 144080 ± 15010, P < 0.001, T esters) but 
inhibit lipogenesis when basal rates are high (242100 ± 22600 to 138360 
± 15300, p < 0.001, T esters). DHT had little effect, with an overall 
sligh t decrease (66660 ± 19600 to 55410 ± 13360, NS) . By contrast 
DHA stimulated lipogenesis (56290 ± 10950 to 93910 ± 15660, P < 
0.005). The responses were not sex related. The inhibition oflipogenesis 
by T at high basal rates and its stimulation at low rates could be 
explained by the present finding that DHT is not particularly sebo-
trophic; thus formation of DHT from T would inhibit lipogenesis when 
the androgen receptor is saturated. In keeping with this we have shown 
that a blocker of DHT formation increases sebum secretion in the rat. 
These findings suggest that androgens such as DHA may be more 
important than T and DHT for the maintenance of seborrhoea and in 
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looking for drugs which block sebotrophic androgens, pathways other 
than those concerned with DHT are likely to be more profitable. 
Local Suppression of Sebum Secretion by Topical Application 
of Cyproterone Acetate to Rats Treated with Testosterone. F.J. 
EBLING, VALERIE A. RANDALL and J . SKINNER. Department of Zool-
ogy, University of Sheffield, Sheffield SlO 2TN, England. 
By absorbing the lipid separately from 2 symmetrically placed areas 
on the flanks of rats from which the hair had been clipped at skin level 
it was possible to study sebum production sequentially over alternating 
periods of 6 and 18 hr for 4 days. Castrated rats receiving about 0.2 mg/ 
24h of testosterone from subcutaneous implants inserted 16 days pre-
viously produced about 60% more sebum than untreated litter-mate 
controls. Once daily application of 5mg cyproterone acetate in ethanol 
to an area of 10 cm2 on 1 flank very significantly reduced sebum 
secretion by about one-half of the increase produced by the testosterone 
as measured on the other flank treated with vehicle only. This reduction 
was detectable within 24 hr of the first application and became highly 
significan t by the second day. The differential between treated and 
untreated sides was maintained over the whole 4-day period, and for at 
least 3 days the secretion on the control flanks remained comparable to 
that of litter mates treated with testosterone but not cyproterone 
acetate. The results directly demonstrate that one action of cyproterone 
acetate is at the target site and that the anti-androgen can be effective 
when applied topically. The method could prove useful in assessing the 
local action on sebaceous activity of topically applied substances. 
Relationship of 45-3fl-Hydroxysteroid Dehydrogenase to Seba-
ceous Gland Size and Sebum Excretion Rate. N.B. SIMPSON, W.J . 
CUNLIFFE and M.B. HODGINS, Departments of Dermatology, Univer-
sities of Leeds and Glasgow. 
The adrenal androgen dehydroepiandrosterone (DHA) is thought to 
be an important stimulator of sebaceous gland activity. C15-3,B-hydrox-
ysteroid dehydrogenase (C15-3,B-HSD) catalyses the first step in the 
conversion of DHA into testosterone and 5a-dihydrotestosterone. 
The present study was designed to determine the relationship be-
tween sebaceous gland activity and the activity of C15-3,B-HSD. Young 
adults with varying degrees of acne were used for the study. The sebum 
excretion rate (SER) was determined by a photometric technique from 
an area of clinically normal back skin overlying a sebaceous fo llicle. 
From the same 4mm site a punch biopsy was taken and sectioned on a 
cryostat. Sections were used alternately for histology and estimation of 
enzyme activity. Sebaceous gland size apd sebaceous gland content of 
the biopsy were measured by planimetry. C15-3fl-HSD activity was 
measured by incubating homogenates of cryostat sections with [7 a-3H] 
DHA a nd NAD++ in 0·05 M TRIS-HCI buffer pH 7·6. The [7a-3H] 
androstenedione formed was isolated by TLC and its radioactivity 
determined. 
There was a correlation between total C15-3,B-HSD activity in a 
biopsy and SER (r = 0.96) . This was lost when enzyme activity was 
corrected for sebaceous gland content; indicating that variations in C15-
3,B-HSD activity per sebaceous gland cell do not underly variations in 
SER. There was a correlation between sebaceous gland content of a 
biopsy and C15-3,B-HSD activity (r = 0·94) and between sebaceous gland 
size and SER (r '7' 0.87). This provides further direct evidence that (1) 
C15-3,B-HSD is localized exclusively in sebaceous glands; (2) SER is 
related to size of individual sebaceous glands-a relationship that has 
previously been assumed on the basis of indirect studies. 
Impaired Epidermal Microsomal AHH Activity in Discoid and 
Pustular Psoriasis. P .H. CHAPMAN, M.D. RAWLINS, S. SHUSTER and 
S. ROGERS, University of Newcastle upon Tyne. 
Aryl hydrocaI'bon hydroxylase (AHH, EC 1.14 14.2) is a microsomal 
mono-oxygenase present in normal human epidermis. Since AHH may 
play an important role in determining the efficacy and toxicity of drugs 
such as dithranol within the skin, we examined its activity in epidermal 
biopsies from psoriatic patients. In the absence of benzanthracene the 
activity of AHH was very low in epidermis from psoriatic lesions (1.84 
± 0.37 pmoI30H-BP/ mg microsomal protein/ h,n = 17). This level was 
just below (p < 0.05) that of non-involved epidermis from patients (2.41 
± 0.26 pmol 30H-BP/mg/ h, n = 19) and in both instances these were 
significantly less (p < 0.02) than the activity of AHH in epidermis from 
normal volunteers (3.41 ± 0.23 pmol 30H-BP/mg/h,n = 13). Preincu-
bation with l00J,LM benzanthracene increased the absolute activity of 
AHH in epidermis from normal individuals to 6.84 ± 0.79 pmol 30H-
BP/ mg/ h (p < 0.0001) and to lesser extent in the uninvolved epidermis 
of psoriatic patients (3.69 ± 0.51 pmol 30H-BP/ mg/ h, p < 0.01) and 
not at all in epidermis from psoriatic lesions (2.27 ± 0.44 pmol 30H-
BP /mg/h, p < 0.10) . Stripping experiments showed that this was not 
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due to increased epidermal turnover and limited studies suggested 
disease specificity. We therefore studied localized pustular psoriasis 
because of its disputed relationship to the discoid variety. The activity 
of AHH in clinically normal skin of patients with localized pustular 
psoriasis (palms and soles) was 2.21 ± 0.29 pmol 30H-BP /mg/h and 
did not alter following preincubation with benzanthracene (2.3S ± 0.22 
pmo130H-BP /mg/h, p < 0.20). The impaired inducibility of epidermal 
microsomal AHH in clinically unaffected skin may be close to the 
fundamental genetic defect in psoriasis. The similar finding in localized 
pustular psoriasis suggests it is a variant of the same disease. 
Changed Sugar Composition of Psoriatic Glycocalyx. J. v AN DEN 
HURK, M. BERGERS, P. VAN ERP, J . GOMMANS, P. MIER, and H. 
ROELFZEMA, Department of Dermatology, Nijmegen. 
The outer surface of the keratinocyte consists of a carbohydrate-rich 
coat, the so-called glycocalyx. The sugar composition of the glycocalyx 
has been partially characterized by means of the lectins con A (specif-
ically binding glucose or mannose) and WGA (binding N-acetylglucos-
amine). By measuring the quantity of lectin bound to a suspension of 
isolated keratinocytes at various lectin concentrations, it was possible 
to calculate the number of binding sites per cell and also the affinity of 
each lectin for the cell surface. 
Keratinocytes prepared from normal epidermis yielded values of 6.5 
x 107 sites per cell for con A and 21.5 X 107 sites per cell for WGA. In 
preparations from psoriatic lesions these figures were increased to 19.5 
X 107 and 39.S X 107 respectively; clinically uninvolved epidermis 
yielded intermediate values. The affinity constants of psoriatic cells for 
both lee tins were significantly reduced. Although the greater surface 
area of the psoriatic keratinocyte may account for the absolute in-
creases in number of binding sites, both the changed ratio con A/WGA 
and the alteration in affinity constants indicate a real difference in the 
surface composition. 
Arachidonic Acid Transformations in Normal and Psoriatic 
Skin. S. HAMMARSTROM, J. LINDGREN, C. MARCELO, E. DUELL, T . 
ANDERSON, and J . VOORHEES, Dept. of Chemistry, Karolinska Inst., 
Stockholm, Sweden and Depts. of Dermatology and Biochemistry, U. 
of Michigan Med. Sch., Ann Arbor, Michigan. 
Elevated levels of arachidonic acid (AA) and 12-hydroxy-5,S,10,14-
eicosatetraenoic acid (HETE) have previously been demonstrated in 
psoriatic lesions (Hammarstrom et al (1975) Proc Nat/ Acad Sci USA 
72:5130). Recent discoveries of new AA metabolites led us to investigate 
the metabolism of 14-C AA and 14-C prostaglandin PGH2 by normal 
human and psoriatic involved and uninvolved epidermis as well as 
mouse epidermis and dermis and neonatal mouse keratinocytes. Prod-
ucts were identified by thin-layer chromatography or mass spectrome-
try. The major products formed by normal and psoriatic epidermis 
were HETE and PGE2. Mouse epidermis formed HETE, PGD2, and 
PGE2 whereas mouse dermis made HETE and PGE2. No appreciable 
formation of thromboxane B2 or 6-keto-PGF1A was detected. Mouse 
keratinocytes suspensions converted AA to HETE, PGD2, PGE2, and 
PGF2A. When grown in culture these cells produced increased amounts 
of PGE2 in response to tetradecanoyl phorbol acetate. The stimulated 
PGE2 production was prevented by triamcinolone, indomethacin and 
5,S,1l,14-eicosatetraynoic acid and enhanced by 5,S,1l-eicosatriynoic 
acid. The results indicate that HETE and PGE2 are major arachidonic 
acid metabolites in human epidermis and that the same compounds 
(plus PGD2 and PGF2A) are also formed by adult mouse epidermis 
and dermis and by neonatal mouse keratinocytes. 
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In Vitro Studies of Bullous Pemphigoid Antigen. D.T. WOODLEY, 
Div. of Dermatology, Georgetown University, Washington, D.C., L. 
DIDIERJEAN, J.H. SAURAT, Hiipital St. Louis, Paris, France, M. REG-
NIER, M. PRUNIERAS, Fondation A. de Rothschild, Paris, France. 
Briggaman, using dermal-epidermal recombinants, showed that the 
basal lamina (BL) component of the basement membrane zone (BMZ) 
is of epidermal origin. Although Bullous Pemphigoid (BP) antigen: 
antibody complexes are in the lamina lucida (LL), the origin of BP 
antigen and LL remains elusive. Using human adult skin explanted on 
nonviable, inverted pig skin, we looked at the possibility that the BP 
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antigen and LL are produced by basal cells. We completed 5 experi-
ments with 5 different skin donors. Explants from each of the 5 culture 
series were removed from culture on days 10, 15, 20, 25, 30, 35, 40, 45 
and 50 . . In 2 series, explants were also taken daily from day 0 to 10. 
Specimens (2-3 explants per series per day) were frozen in liqUid 
nitrogen and stained by indirect immunofluorescent (IIF) techmques 
against BP sera. T en slides of each explant were examined. Explants 
from all 5 series produced a basal cell outgrowth (day 10 to 15). A 
linear, newly-formed, BMZ-like material was deposited by the basal 
cells on the killed dermis in all outgrowths examined. The explant BMZ 
which was positive on day 0 became negative by day 2 and remained so 
until day 10 to 20. In 2 series, in early (day 10-15) and considerably 
aged (day 30-50) outgrowths, the IIF staining had an intra-basal cell 
pattern in addition to the linear pattern. Regardless of the time taken, 
the newly-formed BMZ-like material did not have a BL on electron 
microscopy, i.e., the outgrowths were depositing only BP antigen. These 
studies suggest that BP antigen originates from within basal cells, and 
the absence of BL in the newly-formed BMZ-like material confums a 
certain degree of independence between the morphologic BMZ and BP 
antigenicity described in gestational studies. 
Expression of Basement Membrane Zone Antigens at the 
Dermo-epibolic Junction in Organ Cultures of Human Skin. H. 
HINTNER, P.O. FRITSCH, J.M. FOIDART, G. STINGL, S.l. KATZ, Dept. of 
Dermatology, University of Innsbruck, Austria, and NIDR and NCI, 
NIH, Bethesda, Maryland, USA. 
In organ cultures of skin, epidermal cells migrate over the cut edge 
of the dermis (epiboly) and, in doing so, lay riown a new basallarnina. 
Using this system as a model, we investigated the early phases of 
basement membrane formation as to the pattern of basement mem-
brane zone antigens expressed and the time sequence of their appear-
ance. 2 x 2 mm pieces of normal human split thickness skin were 
floated on Millipore fllter rafts at 33°C in medium 199 containing Hepes 
buffer, 20% fetal calf serum and gentamicin. After 24 hr, epiboly 
formation began leading to full envelopment after 3-5 days. During the 
first week, tissue specimens were examined daily for the expression of 
bullous pemphigoid (BP) antigen, type IV collagen and a noncollage-
nous basement membrane glycoprotein (NCP) by an immunofluores-
cence technique using high-titered BP sera and antisera to type IV 
collagen and NCP. All these antigens were expressed both along the 
original dermo-epidermal and the newly formed dermo-epibolic junc-
tion. Their appearance at the la tter site, however, followed two clearly 
different time courses: BP antigen emerged synchronously with the 
advancing tip of the migrating epithelium, whereas both type IV 
collagen and NCP appeared only after a lag period of 5 days and, during 
the observation period, were detectable in only those epibolic areas 
adjoining the original basement membrane zone. These results suggest 
that both lamina lucida antigens (BP, NCP (unpublished observation» 
and basal lamina antigens (type IV collagen) may be of epidermal origin 
but do differ greatly in rate and metabolic requirements for synthesis. 
Binding of Bullous Pemphigoid Antibodies to Epidermal Basal 
Cells as Observed by Complement Immunofluorescence. TAKEJI 
NISHIKAWA, SEllCHI KURIHARA, TAKAS HI HARADA and HITOSHI HA-
TANO, Department of Dermatology, Keio University School of Medi-
cine, Tokyo. 
We have recently demonstrated that some bullous pemphigoid (BP) 
sera stained the proliferated basaloid cell surface of seborrheic keratosis 
using complement immunofluorescence (IF). In this study we report 
the positive binding of BP antibodies to the basal cells of normal human 
skin as well as those to the basement membrane zone (BMZ) . Twelve 
serum samples from BP patients whose sera contained BP antibodies 
ranging from 1:160 to 1:5120 were included. Indirect IF and complement 
IF were performed as described previously. FITC labelled pemphigus 
(1') gamma-globulins were prepared from one each patient of I' vulgaris 
(TY) and foliaceus (MH). Eight out of 12 serum samples gave positive 
binding not only to the BMZ but also to the surface of basal cells as 
demonstrated by complement IF, though none of them showed clear 
staining with basal cells by indirect IF using conjugated anti-human 
IgG. Reaction of conjugated P vulgaris gamma-globulins, binding 
mainly to the lower intercellular spaces (ICS) of the epidermis, was 
greatly reduced by the prior incubation of high-titered BP sera having 
the reactivity to the basal cell surface, though that of conjugated I' 
foliaceus gamma-globulins, binding mainly to the upper and middle 
IeS, was not influenced by the prior incubation of those BP sera. These 
results indicate that BP antibodies are heterogenous, BMZ and basal 
cell surface are antigenically related and that some cross reaction is 
present between pemphigus antibodies and BP antibodies directed to 




Pemphigus IgG Induces Appearance of "Pemphigus Acantho-
lysis Factor" in Cultured Human Skin. JOHN R SCHILTZ, Division 
of Dermatology, Case Western Reserve University, Cleveland, Ohio 
U.S.A. 
These studies deal with the mechanism of pemphigus IgG-induced 
epidermal acantholysis. When normal human skin was cultured with 
defined medium containing IgG from pemphigus serum, extensive 
epidermal acantholysis developed and heat-labile hydrolytic enzyme(s) 
with pH optima of 6.5 were recovered from the culture medium. The 
enzyme activity increased during the first 3 days of culture and then 
remained constant. Acantholysis did not occur in control cultures which 
contained normal IgG and the enzyme did not appear in the medium or 
in aqueous extracts of the tissue. The enzyme(s) is probably not of 
lysosomal origin because low pH-active hydro lases characteristic of 
these organelles remained within the cells. The appearance of maximal 
enzyme activity coincided with time of onset of acantholysis, and 
puromycin (at concentrations shown to inhibit epidermal protein syn-
thesis by 80%) prevented appearance of enzyme activity and acantho-
lysis. After pemphigus IgG was removed from the condit ioned medium 
by DEAE cellulose and affinity column chromatography, the remaining 
material contained enzyme activity and caused acantholysis in fresh 
skin explants. Similar factors were not present in normal IgG-containing 
conditioned medium or in unfractionated epidermal extracts from nor-
mal skin. 
These data indicate that when the pemphigus antibody interacts 
with epidermal cell surface antigens, the cell responds by synthesis (or 
activation) of a non-IgG "acantholysis factor" (PAF) which may be a 
nonlysosomal hydrolytic enzyme. It is suggested that PAF causes loss 
of adhesion between keratinocytes and ultimately produces the char-
acteristic acantholytic cells of pemphigus. 
ln1munoelectronmicroscopic Localization of in vivo Bound IgG 
in Skin of Patients with Epidermolysis Bullosa Acquisita. H. 
YAOITA, RA. BRIGGAMAN, T.J . LAWLEY, M. GULLlNO, T.T. PROVOST, 
S.l. KATZ, NCI, NIH, U. of Tsukuba, Japan, U. of No. Carol. , Johns 
Hopkins U. 
Epidermolysis bullosa acquisita (EBA) is a rare disease characterized 
by vesiculobullous lesions on skin and oral mucosa and by skin fragility. 
Recent immunofluorescent (IF) studies have demonstrated in vivo 
bound IgG deposited in a lineal' band-like fashion along the basement 
membrane zone (BMZ) of skin of EBA patients. We have examined 
the skin of 4 patients with EBA using IF, electronmicroscopic (EM), 
a nd immunoelectronmicroscopic (IEM) methods in order to determine 
the ultrastructural localization of the IgG deposits and to determine 
t h eir relationship to the EM findings. The patients were middle aged 
men-2 had primarily acral lesions, the other 2 had acral as well as 
widespread lesions including oral mucosal lesions. In addition to IgG, 
C3 was bound in a linear fashion along the BMZ in all patients and 
circulating IgG anti-BMZ ant ibodies were detected in the sera of two 
patients. Treatment with corticosteroids and cytotoxic agents was 
without effect. Histologically, the lesions showed subepidermal sepa-
ration and polymorphous inftltrates of varying intensities. EM studies 
showed fine fibrillar deposits throughout the upper dermis where the 
early separation occurs. IEM studies utilizing a peroxidase-antiperoxi-
dase sandwich technique showed dense reaction products beneath the 
basal lamina and strewn throughout the upper dermis. These studies 
clearly delineate the immunopathology of EBA ultrastructurally, dif-
ferentiate it from other diseases with linear band-like IgG deposits, 
such as pemphigoid, and demonstrate the importance of such investi-
gations in the study of bullous skin diseases. 
Crystalglobulinernia. THOMAS A. SATTLER, W. MITCHELL SAMS, JR., 
W . RAY GAMMON, EUGENE ORRINGER, DON GABRIEL, JOHN D. CHEES-
BOROUGH, Departments of Dermatology and Medicine, The University 
of North Carolina, Chapel Hill, North Carolina. 
The youngest reported patient with cryocrystalglobulinemia, a 25-
yr-old black female, presented with a 2-yr history of recurrent leg 
eruptIOns and ulcerations, cold urticaria and arthralgias. She had pa-
pulonecrotic purpura in a livedoid pattern on the lower extremities. An 
urticarial lesion could be produced by an ice cube held on the forearm 
for 20 seconds. Microcrystals were present in the cornea. Skin biopsy 
revealed a small vessel neutrophilic vasculitis with eosinophilic material 
lodged in vessel lumina. Rhomboid crystals were visible on periphereal 
smear and confu'med by scanning electronmicroscopy. Bone marrow 
examination revealed 30% plasma cells, serum protein electrophoresis 
an M-spike in the IgG region with total IgG of 5.5 gm. Skeletal survey 
fa iled to demonstrate lesions of multiple myeloma. The cryocrystal 
protem was an IgG-l lambda. Well-formed crystals precipitated from 
serum at 32° but best at 25° and redissolved on warming to 37°. The 
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rate of cooling and final temperature determined crystal structure. 
Purified crystals did not activate Hageman Factor or the complement 
cascade. 
Initial attempts at controlling the cutaneous disease with exchange 
transfusion alone, or with prednisone and chlorambucil was unsuccess-
fu l. Only with combination prednisone/ vincristine/ cyclophosphamide 
and q3-4 day plasmapheresis was adequate control achieved. Serum 
IgG levels fluctuated 500- 800 mg with each successive plasmapheresis. 
This youngest reported patient with crystalglobulinemia demon-
strates: (1) presentation may be with painful livedo necrosis of lower 
legs, (2) aggressive chemotherapy is required to control the disease. 
Heterogeneity Among HPV Inducing Hand and Plantar Warts 
Evidenced by Polypeptide Properties. J. THIVOLET, M. J . STAQUET, 
J. VIAC, FRA INSERM N ° 11 "Recherche Dermatologique et Immu-
nologie"-Clinique Dermatologique Hopital Edouard Herriot-69374 
LYON CEDEX 2 (France). 
While whole plantar and hand viral particles (PV and HV) appeared 
to be immunologically analogous, they had different polypeptide pat-
terns shown by analysis on acrylrunide slab gels. In particular, P2 
polypeptides (major viral protein) with different molecular weights for 
PV (56,750) and HV (54,500), induced the production of high antibody 
titers in immunized guinea pigs and the immune sera specifically 
labelled wart substrates as shown in the indirect immunofluorescence 
test, demonstrating that no cross humoral reaction occurs between 
these 2 polypeptides. Furthermore, a delayed hypersensitivity reaction 
was observed in P2 polypeptide-inoculated guinea pigs when whole 
particles were introduced in skin tests, but a total cross reactivity 
between PV and HV was noticed at the cellular level. 
However, the study of the virus isolated from the lesions of a patient 
(Ri) bearing extensive hand common warts has shown that the viral 
particles possessed all the biochemical and immunological characteris-
tics of PV, in particular with regard to P2 polypeptide. Such a case 
may represent plantar-like warts located on hands. 
Hydroxyapatite Chromatographic Detection of Tumor Virus 
Specific Genes. G. SCOLA-NAGELSCHNEIDER and B.-R BALDA, Dept. 
Dermatology, University of Munich, Germany. 
The presence of oncornavu'uses has been established in several 
human tumors including melanomas. It is still unclear if those oncor-
navu'uses in fact cause cancers and how the mechanism of transmission 
of the viral oncogenes is. To solve these questions, we used as models 
fo r the human tumors well investigated animal melanomas. 
Hamster melanomas are transmissible by isolated nuclei of tumor 
cells suggesting the presence of oncogenes in the chromosomal DNA. 
To detect those tumor specific DNA sequences viral cDNA of B16 
mouse melanoma, easily available by the endogenous reverse transcrip-
tase reaction, were hybridized to several nuclear DNAs of other animal 
and human tumor and normal tissues. 
The cDNA:DNA hybrids were analyzed by hydroxyapatite column 
chromatography. 
B16 mouse melanoma viral cDNA reassociates completely (over 
90%) with nuclear DNA from the same tumor and remarkably smaller 
with DNA of human and hamster melanomas and of other human 
normal and neoplastic tissues. As the viral cDNA should not contain 
mouse specific 'DNA sequences, the percentage of reassociation (an-
nealing) with other tumor DNAs may be a measure for the existence of 
tumor virus genes in the investigated nuclear DNAs. 
This technique is a useful tool for further detailed studies on tumor 
genes. The experiments are a contribution to the problem whether 
there exist melanoma-specific genes or tumor-unrelated transforming 
genes which neoplasias may have in common. 
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In Vitro Studies of Cellular Immunity to Poison Oak in Humans. 
V.S. BYERS and W.L. EpSTEIN. Dept. of Dermatology, Univ. Calif. S.F., 
S .F., CA, 94143. 
Poison oak and ivy dermatitis is a delayed type hypersensitivity 
reaction against urushiol, the oil found in the leaf of these plants. 
Urushiol is a mixture of alkylcatechols having C-15 or C-17 mono, di, 
or triunsaturated side chains. In order to study the specificity of the 
reaction and presentation of the antigen, we have developed a blasto-
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genesis assay employing peripheral blood lymphocytes obtained from 
humans sensitized to urushiol. The reactivity appears 1-3 weeks after 
exposure and persists for about 6 weeks. Although blastogenesis may 
be produced with equal efficiency by urushiol added either on RBC or 
on lymphocytes, there is a strict requirement for a non-T accessory cell. 
The blastogenically active cell is a T cell. 
The specificity of the reaction was investigated with a series of 
urushiol analogs. The blastogenically reactive cell appears to have a 
receptor specific for the di-unsaturated side chain on the urushiol 
molecule, and there is also a receptor for the catechol ring. Analogs 
with ring structures blocked, so as to preclude formation of a quinone 
are nonreactive, suggesting that a covalent bond may be required with 
a quinone intermediate, or alternatively that the catechol ring is part 
of the epitope. 
One of the urushiol analogs, pentadecylcatechol, which is marginally 
reactive by itself, could decrease the dose requirement for urushiol 
markedly when added along with the active hapten. Pentadecylcatechol 
has a catechol ring and C-15 saturated side chain. These findings 
suggest that the catechol ring may serve some other function apart 
from its ability to form a covalent bond. 
Contact Allergy as a Therapeutic Tool for Alopecia Areata: 
Application of Squaric Acid Dibutylester. R. HAPPLE, U. BUCH-
NER, K-J . KALVERAM, K ECHTERNACHT-HAPPIE. Dept. of Dermatol-
ogy, University of Munster. 
Application of dinitrochlorobenzene induces regrowth of hair in 
alopecia areata. The intention of this study was to apply another potent 
contact allergen (squaric acid dibutylester, SADBE) and to compare 
the results to those obtained with DNCB. 
The trial comprised 23 patients with substantial or total hair loss. 
SAD BE, dissolved in acetone, was applied only to one side of the head, 
the other side serving as control region. Sensitisation was obtained with 
a 3% solution applied one time on the sc~p. 10 days later, a 0.5% 
solution was applied, and on further weekly applications, the concen-
tration was adjusted to the patient's reactivity against the allergen. For 
this purpose, 6 concentrations varying from 0.001% to 2% were used. At 
present, the duration of treatment ranges from 4 to 7 mo. 
So far, 16 patients (70%) showed unilateral induction of hair growth. 
4 patients had been treated before with DNCB without response, and 
3 of these responded to treatment with SADBE. . 
In 6 patients treated with SADBE, biopsies were performed on both 
treated and untreated sides of the head after regrowth of hair had 
started. The histological findings were similar to those observed in 
patients treated with DNCB. The peribulbar round cell infiltrates were 
found to be denser on the treated side than on the untreated side. 
In conclusion, regrowth of hair can be induced in alopecia areata by 
application of contact allergens of cOII!Pletely different chemical struc-
ture. This excludes a pharmacological effect as an explanation for the 
response. The mechanism of treatment common to both substances is 
contact allergy. 
Demonstration of a Thymus Derived, Splenic Suppressor Cell 
Responsible for the Age-Dependent Decrease in Contact Hyper-
sensitivity in the Adult Mouse. GbSTA ROUPE and LEIF LINDHOLM 
Department of Dermatology and Department oflmmunology, Institut~ ' 
of Medical Microbiology, University of Gothenburg, Gothenburg, Swe-
den. 
A~ .a~e-dependent decrease in the ability to develop contact hyper-
sensItIvIty to picryl chloride in the mouse has been found to be 
counteracted by adult thymectomy. The regulation of contact hyper-
sensitivity by a long-lived, thymus-dependent suppressor cell has there-
fore been discussed (Roupe G: Modulation of age-related development 
of contact sensitivity in mice by adult thymectomy. J Invest Dermatol 
Nov 1978). Using the ear-challenge technique in the present stud; 
(Asherson GL, Ptak W: Contact and delayed hypersensitivity in the 
mouse. Immunology 15:405, 1968), a suppression of contact hypersen-
sitivity has been demonstrated in adult thymectomized, 4 and 5Y, mo-
old CBA mice after i.v. injection of spLeen cells from intact CBA mice 
of the same age. The cells significantly suppressed the elicitation of the 
allergic contact sensitivity reaction and this effect could be inhibited 
by pre-treating the cells with anti-Thy 1 serum and complement. The 
induction phase was found to be unaffected. However, spleen cells from 
donors which had received an i.v. injection of picryl sulphonic acid 
suppressed the induction as well as the elicitation phase of the contact 
dermatitis. On the basis of these results it appears reasonable to 
conclude that the decline in the ability to develop contact hypersensi-
tivity in aging mice may be due to the development of a splenic 
suppressor T cell, mainly affecting the' elicitation of the contact hyper-
sensitivity reaction. 
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Unresponsiveness to Isoproterenol of Lymphocyte Proliferation 
in Atopic Dermatitis. A.M. CASTELLAZZI, A.G. UGAZIO, R. MAcCA-
RIO, S. SEIDENARI, A. VITIELLO, G. LARIA, M. MOSCA, A. DI SILVERIO, 
A. GIANETTI, Department of Dermatology and Paediatrics, University 
of Pavia, Italy. 
Isoproterenol (ISO) inhibits the proliferation of peripheral blood 
lymphocytes (PBL) induced in vitro by phytohaemagglutinin (PHA) 
PBL from 26 asymptomatic patients with atopic dermatitis (AD) taking 
no drugs, and 17 age and sex-matched healthy controls (C) were 
stimulated in vitro with PHA; the degree of inhibition of proliferation 
induced by various concentrations of isoproterenol in the 2 groups was 
compared. Isoproterenol or medium alone were added to 0.1 X 10" PBL 
together with PHA (1/20 GIBCO) at the beginning of a 3-day culture 
period; 21 hr before harvesting 0.51lCi of tritiated thymidine was added 
to each culture. Results were expressed as mean c.p.m. for triplicate 
cultures. The proliferation of PHA stimulated PBL from AD patients 
(62000 ± 14000 c.p.m.) did not significantly differ from that of C (55000 
± 18000 c.p.m.). The % inhibition (mean ± 1 S.D.) induced by isopro-
terenol was the fol.lowing: 
ISO lO-"M 5 x lO-"M 1O- 4M 5 x 1O- 4M 
AD 11.9 ± 7.2 12.0 ± 9.8 25.9 ± 16.8 46.5 ± 24.6 
C 18.4 + 17.3 27.4 + 17.8 48.9 + 13.1 72.8 + 15.7 
p N.S. p < 0.005 p < 0.0005 p < 0.0005 
Propanolol (lO-"M) antagonized the effect of isoproterenol. PGE, 
(lO-"M) produced similar effects in AD and C. These results are 
consistent with the f3 blockage theory of atopy. 
C4 Deficiency and SLE,-Like Syndrome: Study of a FaInily. G. 
TAPPEINER, E. JASCHKE, K WOLFF, Dept. of Dermatology, Umverslty 
of Innsbruck, A-6020 Innsbruck, Austria. 
So far, reports of 2 families, in each of which 1 member had systemic 
lupus erythematosus (SLE) or an SLE-like syndrome associated with 
a complete deficiency of the fourth component of complement (C4), 
have been published; we recently found a third family in which com-
plete C4 deficiency was associated with anaphylactoid purpura in 1 and 
no particular disease in the other affected member. 
We report here on yet another family with inherited C4 deficiency in 
which 2 homozygous deficient members, a brother and a sister, have an 
SLE-like syndrome, the trait being associated with HLA-A9, BWI6; 
properdin factor B (Bf)S on the maternal and HLA-A W32, B12; BfS 
on the paternal side of the family. 
In addition, the heterozygous C4 deficient mother shows signs of old 
lesions of chronic discoid lupus erythematosus t.ogether with the HLA-
phenotype A2, A9, B5, BW16; BfS. 
The genetics of C4 deficiency in this family are discussed in relation 
to their disease and to the other cases reported in the literature. 
HLA Antigens Associated with Psoriasis and Psoriatic Arthritis. 
L.R. GERBER, C. MURRAY, J .L. DECKER, D.L. MANN, S.G. PERLMAN, 
W.F. BARTH, and T.P. NIGRA. Bethesda, MD and Washington, D.C. 
Previous studies suggest an association of certain HLA antigens (ags) 
with psoriasis (Ps) and psoriatic arthritis (PsA) . We report results of a 
comprehensive analysis of HLA ags and B cell alloantigens in 56 
patients with Ps, 39 with PsA and 89 controls. Ps had >10% body 
surface involved with psoriasis. PsA was defined as having ~1 psoriatic 
plaques, absence of rheumatoid factor, and 3 or more active joints. 
HLA typing was performed on anticoagulated peripheral blood and 
tested for complete HLA, B, C, and DRw ags, a total of 51 specificities. 
The frequency of multiple ags differed between Ps or PsA when 
compared to controls. The Table shows only those increased frequen-
cies with a corrected probability of <0.008. The frequency of one or 
more of the 3 ags, B17, CW6, DRw7, in Ps was higher than controls (p 
< 0.0005) but did not reach significance in comparison to PsA (p > 
0.05) . The frequency of lor more of the 3 ags, A26, B38, DRw4, in PsA 
was higher than in Ps or controls (p < 0.0005). The arthritis of PsA was 
more severe in those with 2 or more of the 3 ags. Five PsA were B27 
positive; 2 were spondylitic and 2 had only syndesmophytes. These 
studies support the association of HLA ags with Ps and PsA. 
Groups Frequency of Ags (%) 
A26 B17 B38 CW6 DRw4 DRw7 
Controls 4 8 4 12 37 24 
Ps 2 38' 5 50' 32 54' 
PsA 23+ 12 26+ 26 64+ 36 
, Differs from controls (p < 0.0005); + differs from controls (p < 0.008) 
(Supported in part by the Research Foundation of the Washington 
Hospital Center.) 
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X-Linked Ichthyosis and Placental Steroid-sulphatase Defi-
ciency. W.P. DE GROOT, A.C. JOBSIS, A.E.F.H. MEYER, A. MARIN· 
KOVIC. Dept. Dermatology Free University Amsterdam, Dept. Pathol· 
ogy University of Amsterdam, Dept. of Neonatology University of 
Amsterdam. 
In 6 cases of X-linked steroidsulphatase (SS) deficiency of the 
placenta all newborn boys developed ichthyosis. Enzymhistochemical 
investigations were done on unfixed cryostat sections of placenta and 
skin of these boys. SS cannot be demonstrated reliably by enzyme· 
histochemistry, and in the homogenate of SS-deficient placentas Aryl· 
sulphatase C(ASC) activity is absent. For these reasons the activity of 
ASC was chosen to be investigated. In all 6 cases of this new disease-
entity (Jiibsis et al, 1976) no ASC activity was found in the epidermis 
or in the placental trophoblast. Other enzyme activities, including 
lysosomal acid hydro lases were present. Moreover 19 male adult pa-
tients with X-linked ichthyosis showed an identical selective epidermal 
ASC deficiency, whereas in the epidermis of 15 normal adults of both 
sexes ASC activity was present. Preliminary studies of other keratotic 
conditions support the importance of these observations. We believe 
that the microsomal sulphatase system plays an important role in the 
keratinization process. 
Litt.: Jiibsis, e.a., N ed. Tijdschr. u. Geneesk. 120, 1980 (1976) . 
Homologies in the Keratin Polypeptides of Calf Hoof. L.M. MIL-
STONE and J.S. MCGUIRE. Dept. of Dermatology, Yale University, New 
Haven, Conn. 
Seven polypeptides with molecular weights ranging from 48,000 to 
64,000 daltons form the 8-10 nm to no filaments of calf hoof. They have 
been placed in 3 groups based on similarities in amino acid composition, 
N-terminal amino acid, and percentage of a-helix content (Steinert, 
Bioch J 151:603-614). We have obtained additional data regarding 
similarities between these polypeptides by comparing fragments pro-
duced by limited proteolytic digestion of the 6 most abundant ones. 
Keratin polypeptides were obtained by preparative SDS-polyacryl-
amide gel electrophoresis of an 8 M urea, ,B-mercaptoethanol extract of 
t he pellet remaining after preliminary extraction of the malphigian 
layer of calf hoof with .02 M Tris pH 8.0. The individual polypeptides 
were partially digested with Staph. aureus V8 protease or chymotrypsin 
and the fragments produced by proteolysis were separated on SDS-
poly-acrylamide gels (Cleveland et al, J Bioi Chem 252:1102-06). Sev-
eral fragments of different sizes were common to all the keratin poly-
peptides; in addition unique fragments were generated from each poly-
peptide. These data suggest that there are major homologies in the 
amino acid sequences of the different hoof keratins, and that these 
polypeptides are a genetically related family of proteins as has been 
suggested for feather keratins (Kemp and Rogers, Bioch 11:969-975) 
and for human epidermal keratins (Fuchs and Green, Cell 15:887-897). 
The Substructure of Human Epidermal Filaments. A. GEDEON 
MATOLTSY, Dept. of Dermatology, Boston University School of Medi-
c ine, Boston, MA. 
The assembly of subunits was studied to elucidate the structural 
organization of human epidermal filaments in the horny layer. With 
minor modifications, Steinert and Gullino's method was used estab-
lished for reassembly of bovine epidermal filaments. Samples were 
negatively stained with uranyl acetate on carbon coated grids and 
studied by high resolution electron microscopy. 
In samples prepared from fresh human plantar callus, with a protein 
concentration of 0.6 mg/ mi, ftlaments about 67 A wide and '2 types of 
discrete particles are present. One type is about 21 A wide and 210 A 
long revealing either short and sharp turns or appearing as a string of 
beads joined by thin threads. The other type has a similar structure, 
but it is about 43 A wide and 280 A long. In some regions of the 67 A 
filaments the 21 A particles are clearly seen side by side oriented 
parallel to the longitudinal axis while in other regions an ordered 
structure is not apparent. 
Isolated 3-chain a-helical units of bovine keratin are somewhat 
s horter, but have about the same width as the 21 A particles. Therefore 
it is proposed that the 21 A particle represents the monomer of 
epidermal keratin possessing a-helical and non-a-helical segments. The 
43 A particle is a dimer. The native type 67 A ftIament seems to be 
formed by side-to-side and end-to-end association of such particles. 
Vitamin A in Normal and Diseased Human Skin. A. V AHLQUIST, 
J.B. LEE AND G. MICHAELSSON, Dept. Dermatology, Uppsala Univer-
s ity, Sweden. 
The epidermal concentration of vitamin A and beta-carotene has 
been investigated by a new technique. High Pressure Liquid Chroma-
tography (HPLC) allowed the detection of a minimum of 1 ng of retinol 
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per sample. Skin samples from the back were usually obtained by 
superficial cutting of the epidermis. The samples (20-50 mg wet weight) 
were hydrolyzed in ethanolic KOH (80°C) and extracted twice with 
petrol ether. The carotene content was determined by the absorption 
value at 450 nm of a concentrated sample. After dissolving the sample 
in methanol reversed phase HPLC was used for the separation and 
quantitation of retinol. The normal carotene and retinol concentrations 
(ng/g tissue ± SD) were 1610 =+ 614 and 197 =+ 58, respectively. About 
the same values were found ill several common skin diseases including 
psoriasis. Increased retinol values (up to 3 times the norma\) were seen 
in different types of ichtyosis and especially in Darier's disease, whereas 
the carotene content was low or normal. Low retinol and normal 
carotene levels were found in skin exposed to PUVA- therapy and in a 
few other conditions. The effect of topical and systemic retinoid treat-
ment on epidermal vitamin A has been studied. 
Retinoic Acid Causes the Development of Feathers in the Chick 
Embryo Foot Skin. D. DHOUAILLY, M. HARDY AND P. SENGEL. 
Laboratoire de Zoologie et Biologie animale, Universite scientifique et 
medicale de Grenoble, France. 
In the chick embryo, large scales (scuta) form on day 11 on anterior 
face of shank and toes; smaller scutella appear on day 12 on posterior 
face of shank; most smallest reticula form on days 12 to 14 on posterior 
face of foot. 
When retinoic acid (RA) was injected (125 jLg) into 10-day embryos, 
feathers developed on a variable proportion of scuta (up to 100%). 
Treatment at 11 days caused the formation of feathers on most scutella 
and some reticula. Treatment at 12 days led to the formation of short 
feathers on most reticula. Successive injections at 10, 11 and 12 days 
caused the development of feathers on all types of scales, in 41% of 
positive cases. 
The affected skin areas were those in which scale morphogenesis was 
just about to start at the time of injection. Thus sensitivity of scale 
primordia to RA appears to be restricted to a relatively short period 
prior to initiation of morphogenesis. 
This in DUO transformation of foot skin morphogenesis is distinct 
from mucous metaplasia that was obtained in vitro with continuous 
excess vitamin A treatment of cultured anterior shank skin of at least 
13 days of incubation (Fell and Mellamby, 1953) . 
Merkel Cells in the Newborn Rats and the Denervated Animals. 
HIROYUKI SUZUKI, TOYOKO OCHIAI AND SHUNICHI BABA, Dept. of 
Dermatology, Nihon University School of Medicine, Tokyo, Japan. 
Merkel cells (MCs) were investigated by electron microscopy in the 
newborn rats and the denervated mice. The toes of 50 rats (JCL: SD), 
2 to 14 days old, and 47 mice (Swiss albino), 1 to 100 days after surgical 
denervation of the sciatic nerve, were fixed in glutaraldehyde, postfixed 
in osmium tetroxide and embedded in Epon 812. Thin sections were 
cut on a LKB 8800 ultrotome, stained with uranyl acetate and lead 
citrate, and examined with a JEOL 100B electron microscope. MCs 
were found in both newborn rats and denervated mice. Attached nerve 
endings (ANEs) were not observed in half the MCs at 2 and 4 days 
after birth, whereas Merkel cell granules (MCGs) were seen in the 
cytoplasm. These cells were connected with adjacent keratinocytes by 
desmosomes, and contained bundles of filaments (40 ± 10.6 A in width) 
in its cytoplasm which were similar to tonofilaments in keratinocytes. 
Number of MCGs in a unit area of the cytoplasm increased at 4 days 
after birth and continued up to 14 days. In the denervated mice ANEs 
disappeared d.uring the first 3 days after denervation as pr:viously 
reported. TYPIcal MCGs were present in the cytoplasm and immature 
granules :were observed n~a.r the Golgi apparatus even at 100 days after 
denervatlOn, but ANEs did not regenerate. These fmdings suggest that 
MCs may be able to develop and exist in epidermis independent of 
neural components. 
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Enhanced Mutagenesis of the Flame Retardant 2,3-Dibromopro-
pyl Phosphate (TRIS) by Skin Microsomal Enzymes. DAVID R. 
BICKERS AND HERBERT S. ROSENKRANZ, Div. of Dermatology, Case 
Western Reserve University, Cleveland, Ohio and Dept. of Microbiol-
ogy, N.Y. Medical College, Valhalla, N .Y. 
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2,3-Dibromopropyl Phosphate (TRIS) has been added to children's 
pajamas in the United States because of its flame-retardant properties. 
T RIS is known to be absorbed through human skin and measurable 
amounts of TRIS or its metabolites are found in urine of children 
wearing T RIS-treated pajamas. TRIS is mutagenic in several assay 
systems. Liver microsomal enzymes can enhance the mutagenicity of 
TRIS and other chemicals in the Ames Mutagen Assay. This study 
assessed the capacity of skin microsomal enzymes to enhance the 
mutagenicity of TRIS. Neonatal Sprague-Dawley rats were treated 
with skin application of the polychlorinated biphenyl AROCLOR 1254 
(100 mg/Kg) or 3-methylcholanthrene (3-MC) (50 mg/Kg) and sacri-
ficed 24 hr later. Controls received solvent (acetone) alone. 9000 xg 
supernatants were prepared from the skin and one s train of S. typhi-
murium (T A1535). Skin enzymes from control, AROCLOR 1254 and 3-
MC-treated rats all caused 3 to 4-fold enhancement of the intrinsic 
mutagenicity of TRIS. Liver enzymes from the same animals also 
enhanced TRIS mutagenicity but to a lesser extent than did skin 
enzymes. T hese studies indicate that skin possesses enzyme activity 
capable of enhancing the mutagenicity of TRIS in the Ames Mutagen 
Assay. Since skin is frequently the major site of exposure to environ-
mental chemicals it is possible that enzyme activity in cutaneous tissue 
activates some chemicals into highly mutagenic moieties capable of 
initiating cancer in the skin or, following percutaneous absorption, in 
other body tissues as well. 
Stages of Connective Tissue Alteration a nd Tumor Development 
Under UV A R adiation in Mice Skin. G. MAHRLE, H. BERGER AND 
K. KOLMEL, Universitats-Hautklinik, Gottingen. 
A special mutant of hairless albino mice characterized by a well 
developed connective t issue was exposed to UV A (maximum at 355 nm, 
4% UVB) in order to study the UV A damage of the skin. An assembly 
of 3 fluorescent tubes (Philips TL 40 W / 09) delivering a surface dose of 
about 35 J /cm2 daily (total energy 6 W / m2 in a distance of 20 cm, 16 hr 
daily) was used. 
38 of 50 female animals developed multiple skin tumors between the 
28th and the 40th week. Three animals were killed before tumors had 
developed. T he tumors were histologically classified as solar keratoses, 
keratoacanthomas and squamous cell carcinomas. They occurred in a 
relation of 2:1:1. In the pre-tumorous stage the UVA damaged skin 
showed solar elastosis, a multilayered basal lamina around the subepi-
dermal vessels, thickening and destruction of the epidermal basal 
lamina and epidermal hyperplasia. In the early tumor stage perinuclear 
edema and condensation of the heterochromatin were demonstrated in 
the keratinocytes. T here was a loss of desmosomes and a microvillous 
transformation of the cell surface as shown by electron microscopy. 
Evidently the solar elastosis precedes the formation of carcinoma. 
Based on these findings it is likely that prolonged treatment with 
UV A may induce profound changes and solar elastosis in the skin of 
the special mutant of hairless mice. 
Topical R etinoic Acid (RA) and Ultraviolet (UV) Carcinogenesis. 
JOHN H. E pSTEIN AN D DAVID A. GREKIN, Dept. of D ermatology, Univ. 
of California, San Francisco, California. 
A recent study demonstrated that application of a severely irritating, . 
toxic concentration of RA (0.3%) promoted UV induced squamous cell 
carcinomas (SCC) in hairless mice. The present study examined the 
effects of lower concentrations in an alcohol propylene glycol base. 
Uscd/HR hairless mice were divided into 4 groups. Group I (43 mice) 
rece ived 1.25 mj /cm2 of UVB energy (280- 320 nm) from a hot quartz 
source to one-half of the back followed by 0.1 rnI of RA 0.05% applied 
to the whole back 3 times a week for the duration of the study. Group 
II (35 mice), Group III (35 mice), and Group IV (35 mice) received UV 
as in Group I followed by RA 0.025%, 0.005% and the base alone 
respectively. Tumors greater than 4, 50 and 100 mm:] were tabulated 
weekly. No significant difference was noted in the time of tumor onset 
and by 45 weeks over 88% of the mice in all groups had developed 
tumors indica ting that a tumorigenic amount of UVB was delivered. 
One tumor (>4 mm") occurred on skin receiving the base alone. None 
occurred on the RA-treated skin alone. No significant difference in UV-
induced tumor formation occurred between Groups II, III and IV. The 
tumor incidence and growth were significantly less notable in Group I 
(0.05% of RA). (Actuarial method >4 mmJ p < .0005; >50 mm" P < 
.025; >100 mm" P < .005). Histologically all tumors over 50 mm" were 
invasive SCC. 
T hese resul ts indicate that RA under the circumstances of this study 
was not carcinogenic. In addition, the 0.05% concentration significantly 
inhibi ted UV carcinogenesis. 
Light-Induce d Skin Cancer and Prolonged UV-Erythema. E.G. 
JUNG, M. FURTWANGLER, G. KLOSTERMANN, AND E . BOHNERT. Dept. 
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of Dermatology, Stiidt Krankenanstalten, Postfach 23, D 6800 Mann-
heim. 
The UV-radiation is considered as the main etiologic factor in skin 
cancer. Geographical and experimental findings as well as the localiza-
tion support this hypothesis. Furthermore the type of the skin plays an 
important part: Caucasians with a fair complexion and less pronounced 
ability for tanning are more prone to skin cancer than those with a 
marked and homogenous pigmentation (dark type). An addit ional risk 
factor fo r skin cancer, which possibly may be independent, consists of 
a prolonged UV-erythema (J Invest Dermatol, 67:513, 1976). In order 
to investigate this phenomenon, the minimal erythema dose (MED) 
and the persistence of a marked erythema caused by 8 MED was 
monitored over 3 weeks (Xenon arc lamp with monochromator, 300 nm 
± 10 nm, test areas of 1 cm2 on the inner forearm) . Patients, older than 
50 yr (n = 21) , suffering from nonmelanoma skin cancer were compared 
with a cont rol group (n = 26) of the same age, while a separate group 
consists of 7 melanoma patients. In addition, students aged 20-30 years 
with fair complexion (n = 25) were compared with another group (n = 
26) represent ing the "dark type." There is no significant difference 
between the MED's for the 5 groups examined. T he skin cancer group 
shows a marked prolongation of the in tense UV-erythema when com-
pared with the control group, while the melanoma group was interme-
diate. This phenomenon is not found comparing the fair skinned with 
the dark skinned students and seems to be independent from the 
tanning ability. The persistence of marked UV-erythema may be useful 
fo r the early screening in the ident ification of risk groups for light-
induced skin cancers. 
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Cyclic AMP Stimulates Epidermal Cell Ornithine Decarboxylase 
(ODC) Activity and Epidermal Cell Proliferation. D .l. ROSEEuwt , 
C.L. MARCELO, E.A. D UELL AND J .J . VOORHEES. Dept. Dermatology, 
Univ. Michigan, Ann Arbor, Michigan and Vrije Univ. Brusselst , Bel-
gium. 
Cyclic AMP (cAMP) stimulates (i) neonatal mouse and human 
keratinocyte growth . In numerous systems, i proliferation is associated 
with i ODC activity resulting in i diamine and polyamine levels. T o 
ascertain if polyamines are involved in the cAMP mediated mitogenic 
signal seen with epidermal cell cultures, we investigated the effect of 8 
bromo cAMP on the activity of ODC which is the rate limiting enzyme 
in polyamine synthesis. A neonatal mouse primary culture system was 
used. Basal cells from 40-50 mouse skins were plated on round 15 mm 
Lux coverslips placed in Costar 24 well cultu re Clusters and grown at 
32°C in M-199 + 13% fetal calf serum. The cells were rendered perme-
able to ornithine 14C using the technique of Berger et al (1978). The 
slides with the adhering cell mono layers were placed in vials and 
covered with buffer (NaK-Po., + dithiothreitol, EDTA and pyridoxal 
PO,) containing "'C-DL-ornithine (0.5 /-LCi) . The vials were stoppered 
and the centerwells filled with CO2 trapping agent , and were placed in 
a shaking water bath for 45 min. The reac tion was terminated by the 
addition of citric acid to the buffer and the well containing the trapped 
"C0 2 was counted. 1 X 1O- 7M TPA (tetra decanoyl phorbol acetate) 
stimulated ODC activi!'- as reported by other investigators. Control 
values for ODC were 23.~ 1 ± 5.95 pmols 14COd mg protein (5- 6 slides/ 
experiment, N = 4) . lO-:lM 8 Bromo cAMP was found to stimulate ODC 
activity 238 ± 76% (36.5 ± 5.65 pmols " COd mg protein) after 12-13 hr. 
We conclude that cAMP can increase ODC activity and probably 
elevates cellular levels of diamines and polyamines. Since these polya-
mines are central to the control of proliferation in numerous other cell 
systems, we suggest that the polyamine system is an important link in 
the cAMP-stimulated pr~:iferation of epidermal cells in culture. 
Pure Melanocyte Cultures: Patterns of Mitosis in Dendritic and 
Epitheloid Melanocytes. P . FRITSCH, M.D., G. TAPPEINER, M.D ., 
AND G. KAASERER, Ph.D., Dept. of Dermatology, University of In-
nsbruck A-6020 Innsbruck, Austria. 
In pr imary epidermal cell cultures derived from wild type guinea pig 
ear skin, attachment of keratinocytes (K) is dependent on a protein 
attachment factor (AF) (MW - 65,000 in gel fil tration) contained in 
fetal calf serum (FCS) and Mg+-<-. Plating of epidermal cells both in 
medium containing FCS devoid of AF and in medium containing AF 
and Ca++ but devoid of Mg++ is prohibitory for the attachment of K 
but permissive for that of melanocytes (M) and thus results in pure M 
cultures. In these, M retain their dendritic shaptl for months, the 
population remaining in a steady state by very slow proliferation. 
Rapidly proliferating (up to 1 mitosis/30 hr ) clones of epitheloid unpig-
mented M may appear which sometimes form mono layers. Ultrastruc-
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turally, these epitheloid M are characterized by abundant stage I 
roelanosomes. Mitosis, as shown by time lapse cinematography, is 
profoundly different in dendritic and epitheloid M. Epitheloid M follow 
the usual pattern (rounding up, division and separation along a vertical 
axis) whereas dendritic M display a hitherto unknown type of mitosis: 
the cells remain spread out throughout the whole process of division, 
and complete nuclear division precedes changes of cell shape. Cell 
division occurs along a horizontal plane resulting in one daughter cell 
lying on top of the other. Separation occurs by sliding of the upper cell 
over the lower one down to the support. 
The Influence of Subepithelial Connective Tissue on Patterns of 
Differentiation of Adult Epithelia of the Mouse. M.W. HILL AND 
I.e. MACKENZIE. Dows Institute for Dental Research, The University 
of Iowa College of Dentistry, Iowa City, Iowa. 
The importance of continuous modulating influences from the sub-
epithelial connective tissues (SCT) on the structure of continuously 
regenerating surface epithelia (Epi) of adult mammals is uncertain. 
Pieces of skin and oral mucosa 5 mm square were obtained from the 
ear, footpad, palate, tongue or cheek of adult histocompatible C3H 
mice. Some of these biopsies were incubated in 3 mM EDTA to allow 
separation of Epi from SCT. All specimens were transplanted to sub-
dermal graft beds (previously prepared by the implantation of glass 
discs deep to panniculus carnosus) and protected with polyethylene 
capsules. Implants consisted of either a) intact tissue b) pure Epi sheets 
c) SCT alone d) self-recombined Epi and SCT e) heterologous recom-
binations of oral Epi and SCT. Tissue implants and corresponding host 
tissues were removed after 3 weeks for histological examination. 
Implants of both intact and self-recombined tissues showed a mild 
Epi hyperplasia but otherwise were indistinguishable from control 
tissues. Epi implanted alone became atrophic and disorganized. Unlike 
other specimens, ear SCT showed persistence of appendages and re-
epithelization of the surface. When oral Epi was cross-recombined with 
SeT the pattern of Epi maturation showed features of both the original 
Epi and the Epi normally associated with the SCT, e.g., buccal Epi 
combined with tongue SCT developed structures resembling fIliform 
papillae. 
These results indicate that a) maintenance of adult Epi is facilitated 
by SCT and that b) the SCT also exerts specifIc modulating effects to 
which cross-transplanted adult Epi is capable of responding. 
Is the Induction of Macrophage-Interferon a Parameter for Ad-
juvant Activity? CH. NEUMANN, Department of Exp. Dermatology, 
University of Munster. 
Interferon (IF) gains interest because of its immunoregulatory effects 
as well as anti proliferative effect on tumor cells. As described elsewhere 
(N eumann, Sorg, Eur J Immunol8:528 (78» we identifIed macrophages 
(M0) as targets for induction of IF in vitro. IF could be induced in 
M0 by certain chemical inducers as well as by immunologically acti-
vated T cells. Here we tested whether BCG (Pasteur) and C. parVllm 
(strain CN 6134, Wellcome) both potent adjuvants and antitumor 
agents, can induce M0-IF. For control we used another strain of C. 
parvum (CN 5888) with no anti-tumor and no adjuvant activity (Adlam, 
et a1. J Med Microbiol 6:261 (73» as well as Latex particles. Balb/c 
mice received 2 X 10" BCG organisms intraveneously. Pure M0 cultures 
were prepared from spleens 1-15 days after i.v. injection and IF in 
culture supernatants was measured at 20-75h. IF was constantly pro-
duced by M0 from animals which had received either BCG or CN 6134. 
The maximum production with the equivalent of 250-1000 l.U: (1 X 1O~ 
M0 per 0.2 ml culture medium) occurred about 10 days afteT" i.v. 
application M0 from control mice produced 0-30 I.U. When M0 from 
untreated mice were exposed to the agents in vitro only CN 6134 could 
induce significant IF. This IF was released within a few hours. These 
results and preliminary results with athymic nude mice suggest that: 1) 
the adjuvant and anti-tumor activity of immunopotentiators might be 
correlated with the ability to induce the production of M0-IF in vivo. 
Then this assay could be suitable to screen for new adjuvants. 2) that 
BeG acts indirectly probably via a T -cell-dependent mechanism while 
eN 6134 may act directly and indirectly on M0. 
An Analysis of Abnormal Epidermal a-Keratin. PETER STEINERT, 
WILLIAM IDLER AND GARY PECK. Dermatology Branch, NCI, NIH, 
Bethesda, MD. 
Previous reports indicate that the a-keratin polypeptides extracted 
from epidermis of patients with disorders of keratinization have differ-
ent electrophoretic properties. We have also detected differences by 
SDS polyacrylamide gel electrophoresis in the numbers and molecular 
weights of the a-keratin polypeptides extracted from slices of epidermis 
or punch biopsies of skin of patients with psoriasis, Darier's disease 
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(DD) , lamellar ichthyosis, epidermolytic hyperkeratosis (EHK) and 
pityriasis rubra pilaris. Chemical and biophysical properties of these 
polypeptides were examined further. Generally, the a-keratin polypep-
tides of the diseased epidermis differed from those of uninvolved 
epidermis or normal volunteers in having varying numbers of polypep-
tide components of lower molecular weights, numerous free amino-
terminal and increased numbers of carboxyl-terminal amino acids, 
higher contents of a-helix and only limited facility for polymerization 
in vitro into native-type keratin ftlaments. The marked clinical im-
provement seen in patients with DD and EHK after treatment with 
13-cis-retinoic acid was mirrored by an apparent normalization of the 
properties of the a·-keratin polypeptides. On the other hand, the ll'-
helix-enriched fragments isolated after limited tryptic digestion of the 
a-keratin of normal, uninvolved or involved epidermis were physico-
chemically identical. These data indicate the end-terminal non-helical 
regions of the a-keratin polypeptides of diseased epidermis are abnor-
mal, either as a result of altered protein synthesis or degradation in situ 
subsequent to synthesis. It is not yet clear whether these differences 
represent primary or secondary manifestations of the epidermal abnor-
malities. 
Melanoma Induced in Albino Guinea Pigs. A Neoplastic Disease 
with a Pathogenetic Mechanism Similar to that of Humans. 
ANDREW PAWLOWSKI, HERBERT F. HABERMAN AND 1. ARAVINDAK-
SHAN MENON. Medicine (Dermatology) , University of Toronto, To-
ronto,Ont. 
A proper animal model to study human melanoma is not yet avail-
able. This paper presents the results which demonstrate a close resem-
blance between the albino guinea pig melanoma model and pathogen-
esis of human melanoma. 
65 albino guinea pigs were painted with 9-10-Dimethyl-1,2-benzan-
thracene (0.1%-2%) in acetone. Two 5 sq cm fIelds, on both flanks, were 
painted 65 to 156 times. Brown and black macules and papules devel-
oped. Histology was done in 277 of these lesions. 52 were diagnosed as 
mainly junctional nevi, 80 as compound, 100 as dermal nevi. 16 were 
recognized as Debreuilh's melanosis, 11 as blue nevi. 40% of animals 
developed melanomas. There were 38 primary and 16 metastatic skin 
lesions. Metastases to the lymph nodes and/ or internal organs devel-
oped in 50% of animals with skin melanomas. 31 melanomas were 
located in the site of the previously induced pigmented macules. At the 
periphery of the primary melanomas mainly compound and junctional 
nevi were found. Electron microscopy of 8 melanomas showed the 
presence of abortive and granular melanosomes. Some of the tumors 
were successfully transplanted to "nud'e" mice and untreated guinea 
pigs. 
A new animal model for further understanding of the cellular and 
tissue phenomena, which precede nevus, melanosis and melanoma 
formation, was developed. This is a useful model for studying devel-
opment of metastases and could serve for melanoma treatment trials. 
PUV A and Systemic Immunosuppression in Guinea Pigs. WAR-
WICK L. MORISON, MICHAEL E. WOEHLER AND JOHN A. PARRISH, 
Dept. of Dermatology, Harvard Medical School, Massachusetts Gen-
eral Hospital, Boston and GTE Laboratories, Waltham, Mass. U.S.A. 
The influence of systemic administration of 8-methoxypsoralen and 
subsequent exposure to UVA radiation on classic delayed hypersensi-
tivity has been examined in guinea pigs. Fifty-three animals were 
sensitized to dinitrophenol conjugated to bovine y globulin (DNP-ByG) , 
administered by" footpad injection in complete Freund's adjuvant. De-
layed hypersensitivity responses to intradermal challenges of DNP-
ByG, DNP and ByG were examined 7 days later. Thirty-three animals 
were intubated daily with 12 mg/ kg 8-methoxypsoralen and 6-7 cm 
area on their backs was exposed to 750 J/m2 UVA radiation 1 hr later. 
PUV A exposw'es were commenced 7 days prior to, and continued for 
7 days after, sensitization at which time all exposed sites showed 
erythema with edema. Responses to antigenic challenge in these ani-
mals were compared with the responses in 20 animals that were not 
exposed to PUV A. 
Normal delayed hypersensitivity responses were elicited in all control 
animals. In contrast, delayed hypersensitivity responses were almost 
totally abolished at the PUV A-exposed sites in irradiated animals. The 
delayed hypersensitivity responses at non-exposed sites in the irradi-
ated animals were significantly depressed in comparison to the re-
sponses observed in control animals. These results were confIrmed by 
histologic examination of the cell inftltrate at sites of intradermal 
challenge. This study demonstrates that exposure of guinea pigs to 
PUV A radiation does cause systemic immunosuppression which is a 
further manifestation of the influence of nonionizing radiation on the 
immune system. 
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UV Monitors-Reusable Dosimetry Badges for Monitoring UV 
Exposure at the Skin Surface. MARK V. DAHL, University of Min-
nesota Medical Center, Minneapolis, Minnesota; DAN L. FANSELOW, 
Personal Care Products, 3M Company, St. Paul, Minnesota; RONALD 
J. TRANCIK, Dermatologicals Project, Riker Laboratories, Inc., 3M 
Company, St. Paul, Minnesota. 
Reusable, light integrating dosimeters have been developed for use 
with patients being treated with erythema producing wavelengths of 
ultraviolet light (UVB) or a combination of oral 8-methoxypsoralen 
and long wavelength ultraviolet light (PUV A). These dosimeters are 
badges which are taped to the skin of the patient before treatment. 
With exposure to ultraviolet light, a colorless photo chromic aziridine 
molecule forms a blue azomethine slide. Visual comparison of the color 
to a known background standard allows determination of accurate UV 
dosimetry. Endpoint reproducibility is high. Optical ftlter layers in the 
badges attenuate the UV and shape the spectral response. Dyes in 
these layers were selected to give either a response similar to that of 
skin after administration of 8-methoxypsoralen and UV A or to the 
normal erythema response of skin after exposure to UVB. These 
monitors should allow accurate determination of ultraviolet light dosage 
for patients undergoing therapy with either UVB or PUV A. 
Structural Proteins and Phospholipids Responsible for Morpho-
genesis of Melanosomes in Malignant Melanoma. M. JIMBOW, K. 
JIMBOW AND H. KANO. Depts. of Dermatology and Biochemistry. 
Sapporo Med. Col., Sapporo, JAPAN. 
Alteration in morphogenesis of melanosomes (MSs) in malignant 
melanoma (MM) may result from the abnormal synthesis of structural 
proteins (SPs) as well as phospholipids (PLs) during malignant trans-
formation . Our previous study indicated that 2 forms of ultrastruc-
turally distinct MSs, i.e., spherical granular MSs of Harding Passey 
(HP) and ellipsoidal lamellar MSs of B16 MM in mice, contain the 
tyrosinase with the different kinetic constants but with the same 
molecular weight and antigenic site. This study characterizes the SPs 
and PLs of outer and inner components of MSs in MM. The outer 
component of MSs was released by BRIJ . The naked MSs revealing 
the inner core were then treated with guanidine HCI to release SPs. 
The PLs were extracted from MSs in each isolation step by chloroform-
methanol. The SDS electrophoresis of whole MSs revealed 14 polypep-
tide bands in B16 and HP. Lactoperoxidase-catalyzed iodination indi-
cated that 3 of them are related to the outer membrane. The inner core 
of MSs was composed of 8 species of SPs. Five of them were common 
to both B16 and HP. One of them was unique to B16 and two were to 
HP. Staining with Coummasie blue showed that the amount of these 
common SPs is qualitatively different. Sepharose and ionic exchange 
chromatography with DEAE cellulose fractionated 5 species in both 
B16 and HP. Four of them were eluted at the same NaCI. One of them 
was unique to each form of MSs. Analysis with thin-layer and gas 
chromatography showed that B16 and HP MSs contain PLs with 
significant qualititative difference. In both HP and B16, however, 
phosphatydil ethanolamine and choline comprised 80% of total PLs. 
Thus the alteration in synthesis of SPs and PLs is responsible for 
morphogenesis of MSs in MM. 
Procollagen Messenger RNA in Foetal Calf Skin. R KAUFMAN' , 
B. NUSGENS", J . GIELEN' AND CH. M. LAPIimE", Dept. Chimie med-
icale (x) and Dermatology (xx) University of Liege. 
Nucleic acids have been extracted from the skin of 30 to 40 cm long 
calf foetuses using 2 different techniques, phenol at high temperature 
or 8 M guanidine hydrochloride. The yield of RNA is better with the 
first procedure (64 mg/1oo g of wet skin versus 41 mg/1oo g) but the 
proportion of RNA retained by oligoDT cellulose is lower (2, 4% versus 
4,6%). The poly A+ RNA (m-RNA) has been further fractionated by 
sucrose gradient centrifugation in >25 S, 25-15 a and <15 S. The 
template activity of the fractions has been assessed using 2 different 
cell free translation procedures, wheat germ and rabbit reticulocyte 
lysate. Optimal condition of "OS-methionine or "HProline incorporation 
have been determined in respect to Mg, K, spermidine, m-RNA con-
centration and time. Collagen m-RNA activity has been assessed by 
collagenase sensitivity of polypeptides viewed by autoradiography of 
acrylamide slab gel electrophoregrams. 
In the wheat germ system the >25 S phenol extracted m-RNA 
displayed collagen template activity while the other fractions inhibited 
this activity; in the guanidine extract the total RNA, the poly A + RNA 
and the >25 S m-RNA exhibited collagen template activity. In the 
reticulocyte lysate, the overall template activity of the guanidine ex-
tracted m-RNA fractions was lower while the efficiency of collagen 
template activity was higher. It allowed us to demonstrate the presence 
of pro a 1 type I, and pro ex 1 type III in almost equimolecular amount 
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while pro a 2 was in lower (± 50%) proportion. Extraction of RNA in 
8 M guanidine and translation in reticulocyte lysate are therefore the 
best procedure for detecting the large and fragile procollagen m-RNA 
from skin, a tissue made of various types of cells producing many 
different proteins and containing a large amount of nuclease activity. 
(RK. is supported by EMBO Grant ALTF 216-1976.) 
Molecular Abnormalities of Keratin Fiber Isolated from the 
Patient with Bullous Ichthyosiform Erythroderma (BIE). MI-
CHIHIRO HATTORI, HIDEOKI OGAWA AND YASUMASA ISHIBASHI, Dept. 
of Dermatology, Juntendo Univ., Tokyo, and Dept. of Dermatology, 
Tokyo Univ., Tokyo, Japan. 
The fibrous protein (keratin) components of human stratum cor-
neum from patients with BIE have been extracted by tris urea mercap-
toethanol (2ME) containing buffer. The yield of the fibrous proteins 
from the patients has been poor (40%) as compared with that from 
normal controls. Extracted components were going to polymerize to 
form the fiber by dialyzation expecting urea. The normal fiber was 
about 80 A (mean) width whereas the fiber from the patients was about 
70 A (mean). When the fibrous proteins were examined on SDS 
polyacrylamide-gel systems containing 4 M urea and 2 ME, the normal 
fiber was composed from seven polypeptides but the fiber from the 
patient was lacking of the 4th component. The lacking of the polypep-
tide component should be the base of this hereditary disease. 
The Ehlers-Danlos Syndrome (EDS) Type IV: Decreased Syn-
thesis of Triple-Helical Type ill Procollagen by Cultured Skin 
Fibroblasts. JOUNI UITTO AND DANIEL J. SANTA-CRUZ, Divisions of 
Dermatology and Surgical Pathology, Washington University School 
of Medicine, St. Louis, Missouri, 63110. 
Two patients, apparent monozygotic twins, presented with an iden-
tical clinical picture which included fragile skin, easy bruisability, loose-
jointedness, mitral valve prolapse, and multiple raisin-like pseudotu-
mors. Based on the clinical presentation and family history the patients 
were diagnosed as having EDS type IV. To assess potential abnormal-
ities in collagen metabolism, skin fibroblasts in confluent monolayer 
cultures were incubated with ["H]proline in medium containing ascorbic 
acid. The "H-procollagen secreted by the cells was isolated by 20% 
ammonium sulfate precipitation, and type I and type III "H-procolla-
gens were separated by DEAE-cellulose chromatography. Comparison 
with control cell lines demonstrated that the amount of type III 
procollagen synthesized by the patients' fibroblasts was markedly re-
duced. The small amount of type III "H-procollagen recovered in the 
medium was, however, in a triple-helical conformation, as judged by its 
resistance to limited proteolysis by pepsin. Also, the degree of prolyl 
and lysyl hydroxylation was normal in EDS fibroblast cultures. Histo-
logically the skin showed a pronounced reduction in the reticulin fibers 
of the superficial dermis. These results support the concept that reti-
culin fibers represent type III collagen, and further indicate that the 
connective tissue defect in patients with EDS type IV is a result of a 
decreased deposition of type III collagen in skin and other tissues. 
A Thin-Layer Chromatographic-Scanning Fluorometric Method 
for 8-Methoxypsoralen in Human-Plasma. SIBA G. CHAKRABARTI, 
HAROLD R MINUS, CASSANDRA McLAURIN, DON CLARKE AND JOHN 
A. KENNEY, JR., Dept. of Dermatology, Howard University, Washing-
ton, D.C. 
8-Methoxypsoralen (8-MOP) is being used for photochemotherapy 
of psoriasis, vitiligo and other diseases worldwide. Methods for mea-
suring plasma levels of the drug are now emerging. A gaschromato-
graphic, a high pressure liquid-chromatographic, a bio-assay, a thin-
layer chromatographic (TLC) and a TLC-Scanning Fluorometric (TLC-
SF) methods have been reported. The TLC-SF method was used for 
plasma 8-MOP levels measurement in a limited number of pts. in this 
study. To 5 rnl of plasma 5 rnl of 6N HCl was added, mixed and the 
mixture was boiled to denature and destroy plasma proteins. The drug 
was then extracted twice, each time with 10 rnl of a mixture of benzene-
ethyl acetate (9:1 by vol), evaporated to dryness, reconstituted, applied 
on TLC plates and developed in a developing tank with benzene-ethyl 
acetate (9:1 by vol). The appropriate spots were then excited at 310 nm 
and fluorescence measured at 540 nm using reflectance mode on a 
Shimadzu Model CS-91O TLC Scanner. 8-MOP levels were determined 
at 1 h, l.5 h, 2 h, 2.5 h and at 3 h after oral administration in 9 pts. 
After a 10 mg dose, the drug levels (in 1 pt) were (in ng per rnl): 680, 
1250, 1050, 780 and 660; after 20 mg. to 5 pts. the levels were: 882 ± 128, 
1650 ± 162, 1530 ± 122, 1336 ± 101 and 1098 ± 140; after 30 mg to 3 pts. 
the levels were: 2780 ± 117, 3100 ± 179, 3050 ± 150, 2520 ± 400 and 
1820 ± 290. It is concluded that highest plasma concentration of 8-
MOP occurs at l.5 h and perhaps somewhat later in the epidermis, a 
May 1979 
finding consistent with photochemical response in man at 1.5 h to 2 h 
after oral administration. 
Inhibition of Monocyte Chemotaxis by in Vitro Incubation with 
Cryoimmunoglobulins from Patients with Malignant Melanoma. 
D. A. NORRIS, J . C. HUFF, F. G. THORNE AND J. M. SWINEHART, Dept. 
of Dermatology, Univ. of Colorado, Denver, Colorado. 
Inhibition of monocyte chemotaxis in vitro and in vivo is well 
documented in patients with cancer and melanoma, and inhibition can 
be reproduced by adding circulat ing factors produced by tumors in situ. 
Circulating immune complexes are implicated in the blocking of various 
cell ular functions in melanoma and several recent reports have dem-
onstrated significant amounts of immune complexes or cryoimmuno-
globulins in 50% or greater of melanoma patients. 
Normal human mononuclear cells were incubated with the resus-
pended cryoimmunoglobulin obtained from the sera of 7 melanoma 
patients and 7 erythema multiforme (EM) patients, and also with 
medium and albumin-containing controls. After 30 min they were 


















Significant inhibition (p < .01) was seen with both cryoglobulins but 
not with con trols. These results illustrate the importance of studying 
both inflammatory and malignant disease when attempting to associate 
serum inhibitory factors with impaired immune surveillance. Factors 
such as duration or temporal variation of inhibition may be important 
in determining the relative importance of circulating inhibitors to host 
resistance to tumor. One must also ask whether the inhibition of 
migration of monocytes by immune complexes negatively affects mel-
anoma patient survival or whether it may be an important mechanism 
of mobilizing mononuclear cells in the vicinity of tumors. 
Palmoplantar Keratoderma of Punctate Type. + JOHANSSON, E. 
A., + KARINIEMI, A.-L., + NIEMI, K.-M. + Department of Dermatology, 
University Central Hospital, H elsinki, Finland. 
We report a clinical, histological and ultrastructural study of 10 
patients with a special type of punctate keratoderma from 6 Finnish 
faIll ilies. Eight of the patients were women. The patients had symptom-
less, slightly elevated, translucent or yellowish round, oval or polygonal 
papules, 2 to 5 mm in diameter, located at the edges of palms and 
fingers , whole palms and wrists and at the edges of the soles. The 
clinical pictUl'e rel;embled the acrokeratoelastoidosis Costa. The major-
ity of the patients had also knuckle-pad like lesions on the interphalan-
geal joints of fingers and toes. One of the relatives had on the soles 
hard cornu cutaneum-like lesions, which had been treated as viral 
warts. Altogether 6 of the patients had recalcitrant warts, and in theu' 
sera no wart virus antibodies were found. 
The pedigrees of 3 families are presented and an autosomal dominant 
inheritance pattern is suggested. The histology of most of the lesions 
revealed undulating hyperkeratosis with slight depressions on the epi-
dermis, which was otherwise normal. The dermis was normal in thick-
ness and both the elastic and the collagen fibers seemed normal as 
compared to sections of normal palmar skin. The ult rastructural study 
showed no morphological alterations of epidermal cells, collagen or 
elastic fibers. No viral particles were found. In conclusion, we consider 
the condition as a hereditary form of palmoplantar keratoderma and in 
contrast to the fmdings reported by Costa we were not able to demon-
strate any alterat ions of connective tissue. An interesting feature is the 
association with viral warts. 
The Immunoelectronrnicroscopical Demonstration of Lipopro-
tein Binding to Cultured Fibroblasts. B. J . VERMEER" J . J. 
EMEIS" · J . F. KOSTER .. •• W. C. DE BRUYN .. ••• Depts.* Dermatol-
ogy .. ••• and Electron Microscopy, Univ. Med. Centre, Leiden;·· Gau-
bius Institute TNO, Leiden;··· Dept. Biochemistry I Eras. Univ. Rot-
terdam , The Netherlands. 
Biochemical studies have shown that cultured fibroblasts possess 
high-affinity binding sites for low density lipoproteins (LDL) . It has 
been postulated that the uptake of LDL could lead to foam cell 
formation in. vivo. However, high density lipoproteins (HDL) also bind 
to the cell but-in contrast to LDL-HDL would be capable of trans-
porting cholesterol out of the cell. We have started ultrastructural and 
biochemical studies of the binding of LDL and HDL to cultured 
fibroblasts to get more information about these 2 processes. A mono-
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layer of fibroblasts grown in delipidated serum was exposed to LDL or 
to HDL (0.1 mg protein/ mIl for 2 hr at 4°C, or for 30 min at 37°C. 
Subsequently the cells were washed, fixed in paraformaldehyde, and 
stained by an immunoperoxidase technique, postfixed in 1% OsO, and 
embedded. In addition the binding of 12"1 LDL and 12"1 HDL to the 
plasma membrane was measured. On the plasma membrane of cultured 
fibroblasts indented regions (diam 0.3 !lm.) with a fuzzy coat on the 
cytoplasmic side were observed. Using antisera against Apo B (LDL), 
or against Apo AI (HDL) , these indented regions were positive for Apo 
B (cells + LDL) , and - though less so-for Apo AI (cells + HDL). 
More 12"1 LDL was bound to the fibroblasts by a high affmity process 
than 12"1 HDL. As a biological control we use fibroblasts from a patient 
homozygous for hyperlipoproteinaemia lIa with extensive xanthomas. 
These fibroblasts had no high affinity binding sites for LDL immuno-
chemically and biochemically. 
A Method for the Simultaneous Identification of Cell Viability 
and Pemphigoid Antigen-Bearing Status in Epidermal Cell Sus-
pensions. W. RAY GAMMON AND W. MITCHELL SAMS, JR. Department 
of Dermatology, The University of North Carolina. 
Suspensions of epidermal cells were prepared to yield basal cell 
enriched populations by morphological and functional criteria. Indirect 
immunofluorescence of all suspensions using bullous pemphigoid anti-
sera showed that 20- 30% of the total cells carried surface bound 
pemphigoid antigen adherent to the cell membrane. By the addit ion of 
a fluorescent supravital dye, ethidium bromide, to cell suspensions 
prepared for immunofluorescence, t hey could be simultaneously char-
acterized for the presence or absence of pemphigoid surface antigen 
and viability. The combined use of fluorescence and immunofluores-
cence thus allowed identification of antigen status and viability in an 
antigenically heterogeneous cell population. The method was found to 
be highly reproducible and assessment of viability with ethidium bro-
mide compared favorably with trypan blue exclusion. The method may 
be useful as an in vitro model to study immune-mediated epidermal 
cell cytotoxicity in the diseases bullous pemphigoid and herpes gesta-
tlO11IS and as a model for detecting other an tigenic differences between 
basal and suprabasal epidermal cells. 
How Does Dermal Disturbance Cause Transepidermal Elimi-
nation? A.-H. M. BAYOUMI AND R. MARKS, Department of Medicine 
Welsh National School of M~dicine, Heath Park, Cardiff. ' 
. Transepidermal elimin~tion (TE) occurs spontaneously in many 
disorders mcludmg elastOSIs perforans serpiginosa and perforating gran-
uloma annulare. In order to determine how this is effected and how the 
dermal distur~ance contributes to the process we have attempted to 
produce an ammal model for T E. Chru'coal suspensions injected intra-
cutaneously (above the level of the base of the hair follicles) in the 
guinea pig regularly results in TE (as assessed histologically) after 4 
days and cont inues unchanged lip to 21 days. The charcoal appears to 
be expelled by (1) mass epidermal movement, (2) engulfment of the 
pru·ticles by individual keratinocytes and (3) expulsion of the particles 
through hypertrophied and distorted follicles. Further experiments 
have been pelformed to characterise the message transmitted to the 
overlying epidermis. Sites injected with charcoal were excised at inter-
vals of 1-4 days and maintained in vitro for further periods up to 4 
days. The results show that TE cannot be initiated in. vitro but if 
initiated in vivo will continue in. vitro as long as the tissue remains 
viable. Attempts have also been made to block the process pharmaco-
logically using indomethacin, chlorpheniramine and cimetidine, meth-
otrexate and corticosteroids. TE occurred despite administration of 
these agents to animals injected with charcoal although the associated 
hyperplasia was decreased"in the animals receiving indomethacin and 
corticosteroids. TE apperu-s to be a very 'primitive' process dependent 
on active epidermal cell movement and is similar to a wound healing 
response. It is not inhibited by agents that depress cell division, pros-
taglandin synthetase or the action of histamine. 
The Ozone Shield and Skin Cancer. F. R. DE GRUlJL AND J . C. VAN 
DER LEUN, Institute of Dermatology, State University of Utrecht, The 
Netherlands. 
Stratospheric ozone is an important UV filter and a strong correlation 
between UV radiation and non-melanoma skin cancers has been estab-
lished. The relationship between a permanent ozone reduction and the 
resulting increment in the skin cancer incidence has become an impor-
tan t topic in photobiology, because of the prognosis of an ozone reduc-
tion caused by aerosols. 
In this paper we present a model, based on animal experiments, 
which describes the dose-response relationship for carcinogenesis by 
chronic UV -exposure. This model can be applied to human populations, 
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if age specific incidence data are available. For the population of the 
USA a permanent 1% increment in the annual UV dose will result in an 
ultimate 3% increment in the incidence. 
Using spectral calculations of Green and Mo, an estimation can be 
made of the effect of a permanent ozone reduction. For the population 
of the USA a permanent ozone reduction of 1 % will result in an ultimate 
increase in the incidence of 5% (about 20,000 extra cases per year). 
Considering the uncertainties involved, this is in reasonable agreement 
with the calculations based on correlations between epidemiological 
and latitudinal data. The advantage of the model we present, is its 
fundamental approach, which facilitates the aspect of gaining insight in 
the problem. 
The result strongly indicates how sensitive the incidence of non-
melanoma skin cancer is to changes in the amount of stratospheric 
ozone. 
Increased Inducibility of Aryl Hydrocarbon Hydroxylase (AHH) 
by Methylcholanthrene (MC) in the Active Phases of the Hair 
Cycle in Mice. L. MANIL*, J . VAN CANTFORT, J. E. GIELEN AND CH. 
M. LAPlimE*, Lab. Chimie Medicale-Lab. Dermatologie*, Univ. de 
Liege, Institut de Pathologie, Belgium. 
Skin contains a low amount of AHH which activates aryl hydrocar-
bons into highly carcinogenic epoxides. AHH activity and inducibility 
can potentially be modified by the hair cycle. Female mice (48 days 
old, back skin hair in telogen phase) of 2 strains (C57Bl/6: inducible 
and DBA/2:non-inducible) were depilated on one side of the back, 
treated (or not) by MC (100 mg/kg; i.p .) 7 or 10 days later and sacrificed 
the next day (anagen 3-4 or 5-6 phase of the hair cycle). The excised 
skin (depillited and control) was frozen in liquid nitrogen, powdered in 
a metallic mortar, suspended in a buffer (pH 7.6) and homogenized in 
a Potter tube. The 1000 g supernatant was used for an isotopic AHH 
assay (BBRC, 79: 505, 1977). In both strains, AHH activity is constant 
in the non-depilated areas whatever the treatment (depilation of the 
other side or MC injection). In absence of chemical treatment, the 
C57Bl/ 6 AHH absolute activity (nmol/skin area) is increased (1 .6 
times) after depilation but the specific activity (nmol/mg protein) 
remains constant. In C57B1/6, MC treatment significantly increases 
AHH specific activity (2.5 times) only in the depilated areas. In DBA/ 
2, depilation doesn't modify the absolute activity and reduces the AHH 
specific activity to one-half in both MC treated and control animals. 
Inducibility of AHH activity in the skin therefore seems to depend on 
local conditions of cellular biosynthetic activity. 
This work is supported by a Grant (N° 1072) from the American 
Tobacco Council. 
Prostaglandin-like Substances in P. acnes- Possible Inflam-
matory Mediators in Acne Vulgaris. LARS HELLGREN AND JAN 
VINCENT, Department of Dermatology, University of Trondheim, 
Trondheim, Norway; Department of Dermatology, Sahlgren's Hospital 
and Department of Structural Chemistry, Faculty of Medicine, Uni-
versity of Goteborg, Sweden. 
The prostaglandin-like substances (PLS) of the E-type isolated from 
the lipid fraction of Propionibacterium acnes possesses a potent bio-
logical activity. The bioassays on gerbil colon as well as on human 
umbilical artery verified, that these compounds mimic E-prostaglan-
dins. To further characterize the biological activity of the PLS, a 
bioassay on isolated smooth muscle strips from human utero-tubal 
junction, was performed. In this system, the biological activity of PLS 
was not identical to the classical prostaglandins (PGE2, PGF2 .. ) nor 
prostacyclin (PGI2) or arachidonic acid and might therefore be identical 
with some of the intermediate products of prostaglandin biosynthesis. 
The structural identification of PLS via TLC, column reverse-phase 
chl'omatography and combined GC-MS is noW in a final stage and the 
definite configuration of these compounds will be communicated. Fur-
thermore, PLS increase the ovarian tissue (rat) levels of cyclic AMP 
approx. 2-fold. Also in an in vivo investigation (hamster cheek pouch) 
the PLS evoked a PGE-like response. 
Thus, our findings suggest that the PLS from P. acnes are powerful 
mediators in the development of acne inflammation. 
Numbers ofG! and G2 Blocked Cells in Cultured Keraticytes, C. 
DELEscLuSE, M. STOHR, M. PRUNIERS AND K. GOER·ITLER. Lab. Rech. 
Human Skin Tumors Fond. Rothschild Paris. Inst. Exp. Path. 
Deutsches Krebsforschungszentrum Heidelberg. 
In previous studies it was shown that when isolated epidermal basal 
cells are cultured they escaped G 1 block and go into S phase 20 h later. 
Also basal cells in culture were partially blocked in G2. However the 
number of cells escaping Gl block and responding to G2 block was 
unknown. In this study we measured the number of cells in G1, Sand 
G2 according to time by means of a flowcytometer. Basal cells were 
isolated from adult Hartley guinea pig ear skin, cultured at 5.lOr, cells/ 
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cm' in BME + 10% FCS. Daily from day 1 to 8 cultured cells were 
detached, fixed in ethanol and stained with DNA-specific diamidine-
phenyl indole. The cells were counted in a fiowcytometer and histo-
grams of DNA were plotted. At the time of culture inception (5 exp.) 
the percentages of cells in G 1, Sand G2 were of the order of 79, 19 and 
3% ± 3 respectively (in vivo values = 85, 11 and 6) . At 20-24 h {time of 
maximum DNA synthesis the number of cells in s never exceed 25% (3 
exp.). It was lower thereafter. After 4-5 days of culture the number of 
G2 cells reached the maximum of 11% (3 exp.). It is concluded: i) The 
seed population is grossly representative of the in vivo cycling cell pool 
ii) Only 5-6% of basal cell escape Gl block when Gl inhibition is lifted 
up and iii) Basal cells produce a G2 inhibitor in culture to which 7-8% 
of them are susceptible. 
Selective Damage of the Acrosyringium by Water-Soluble Irri-
tants. E. HOLZLE, Dept. Dermatol., Univ. of Munich, Munich Ger-
many; A. M. KLIGMAN, Dept. Dermatol., Univ. of Penn., Philadelphia, 
USA. . 
The present study was designed to investigate the morphologic 
alterations of the acrosyringium in response to toxic injury. In 30 
subjects, aqueous solutions of 1% and 2.5% sodium lauryl sufate, 0.5% 
and 1% Hyamine 3500, 20% Polymyxin Band 20% solutions of various 
metallic salts (AlCb, CrCb, CuCIz, FeCb) were applied under occlusion 
to the volar forearm or back for 24 hr. The intention was to produce 
only a threshold irritant reaction. The degree of sweat suppression was 
monitored by a silicone imprint technique. Biopsies for histologIC 
examination were taken at various times, after the applications. 
The surfactants produced a mild dermatitis with slight erythema 
and edema. After a few. days, small brownish puncta confined to the 
eccrine pores appeared. This was regularly accompanied by sweat 
inhibition (25-75%). Metallic salts invariably induced marked hypo-
hidrosis (75-100%) associated with miliarial eruptions during heat 
stress. The early histologic changes varied from slight damage of 
keratinocytes in the superficial layers to complete structural disintegra-
tion of the acrosyringium. All visible changes were strictly confined to 
the periductal region. Metallic salts generated an amorphous cast 
obstructing the epidermal portion of the eccrine ducts. In the repair 
phase following severe injury of the acrosyringium, a conglomerate of 
cell debris and degenerated leukocytes was found within the stratum 
corneum. 
It is concluded that eccrine sweat ducts provide diffusion pathways 
for water-soluble substances and that the acrosyringium seems to 
possess a peculiar susceptibility to injury. Thus, the epidermal sweat 
duct unit represents a site of relatively low resistence in the cutaneous 
barrier. 
Measurement of Sebum Excretion-A Reappraisal W. J. CUN-
LIFFE, N. B. SIMPSON AND J. N. KEARNEY, Dept. Dermatology, General 
Infirmary, Leeds. 
Acne is associated with an increased sebum excretion rate (SER). 
Anti-androgens hold promise in the treatment of acne, and the objective 
evaluation of such therapy requires frequent measurement of SER. 
Previously available methods for measurement of SER have either 
involved weighing or photometry. The former is accurate but is com-
paratively time consuming, the latter is quicker, but less accurate at 
high levels of SER. 
A modified technique combining the favourable properties of pre-
vious techniques, plus the use of a digital read-out machine, has been 
developed. In this technique the forehead is prepared for 30 min by the 
application· of absorb ant papers. After a further 3 hr during which time 
the forehead is not disturbed, 4 ground glass samplers are applied to 
the same area of skin each for 20 seconds at 0.6 Kg/cm' . This differs 
from the original photometric technique in which only 2 samplers were 
used and so ensures the collection of all the lipid. The samplers are 
placed in a photometer calibrated to give a digital read out in /Lg/cm2• 
Studies on 207 patients have shown that this modified photometric 
technique (MPT) correlates highly with the gravimetric technique (r 
= 0.88), and that SER of right side of forehead correlates highly with 
that of left side (r = 0.86) . A sequential study on males has demon-
strated excellent reproducability. . 
The benefits of this technique are (1) that the time taken compared 
with the gravimetric technique is reduced by up to 40% and (2) that the 
technique is accurate at all levels of SER. It is therefore recommended 
as the method of choice for the assessment of anti androgen therapy. 
Experimental Investigation of the Merkel Cell. W. HARTSCHUH, 
E. WEIHE, M. BUCHLER, P. KALMBACH. University Clinics of Derma-
tology and Anatomical Institute III of the University of Heidelberg, 
Germany. 
It has been speculated that the Merkel cell (MC) is a touch receptor 
and a member of the APUD- or paraneuronic cell system. The aim of 
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t he present study is to test these hypotheses. Our ultrastructural 
analysis (utilizing ultrathin sectioning, special membrane staining, gon-
iometry, and freeze-fracturing) revealed, in contrast to the literature, 
chemical synapses in the Merkel-cell-axon-complexes (MCAC) as a 
common feature in all investigated mammals. (Cat, rabbit, mouse, rat, 
monkey, opossum; all animals n = 5). Following long- and short-term 
denervation, MC persist whereas axons degenerate. Monoamine-de-
pleting (reserpine, pCPA) and -accumulating drugs (L-Dopa, 5-0H-
dopamine, 6-0H-dopamine, MAO-inhibitors) had no effect on the 
granule content of the MC in mice, as ascertained by morphometry. By 
formaldehyde-induced fluorescence microscopy it could be shown that 
MC in mice are not fluorescent neither in untreated control animals 
nor in animals treated with biogenic amine-accumulating drugs. The 
fluorescence of MC after harmaline treatment (MAO-inhibition), was 
exclusively due to self-fluorescence of the drug, as ascertained by 
cytophotometry. Using the immunofluorescence and the PAP-tech-
niques no immunoreaction of MC with antibodies against somatostatin, 
substance P, neurotensin, enkephalin, endorphin, VIP was observed in 
rats. In conclusion, the hypothesis that the MC is engaged in mono-
amine metabolism should be rejected. The possibility that the MC 
con tains a polypeptide hormone can not be ruled out since other 
polypeptides with potential neurotransmitter functions may be pro-
duced in this cell. The important role of the MC in mechanoperception 
is supported by the presence of a fully developed synapse type in the 
MC. Persistence of MC after denervation implies further unknown 
functions of this cell. 
Supported by the German Research Foundation. 
Effect of Purified Serum Components on Eosinophil Chemo-
taxis. WOLFGANG SCHULZ AND BEATE M. CZARNETZKI, Universitiits-
Hautklinik, Miinster, FGR. 
Whole human serum has a potent inhibitory effect on in vitro 
eosinophil chemotaxis towards mastcell- and neutrophil-derived eosin-
ophil chemotactic factor (ECF) . This is known to be due in part to IgM 
and IgA. In the present study, other components of serum were exam-
ined for their contribut ion to this inhibition. Human or guinea pig 
eosinophils were placed in the upper part of plexiglass Boyden chem-
otaxis chambers, separated from the chemotactic agent in the lower 
compartment by a nitrocellulose ftIter. After 3 hr of incubation, cells 
t hat had migrated completely through the futer were counted under 
the microscope. A Tris buffer (pH 7.4,0.025 M) containing calcium (5.6 
rnM) and magnesium (1.0 mM) was used throughout. Addition of highly 
purified IgG (.2 to .01 mg/ m!) caused marked inhibition of chemotaxis. 
Similarly, human serum albumin at >6 mg/ ml was inhibitory while a 
1 mg/ml concentration was optimal for migration. a2-macroglobulin at 
.1 mg/ ml and ai-antitrypsin at .1 mg/ml, in contrast, caused marked 
enhancement and also increased chemokinesis in the absence of ECF. 
Transferrin had no effect in a dose range from .2 to .06 mg/ ml. All the 
observed effects occur at or below physiological concentrations, and a 
potential in vivo homeostatic system is thus provided for the regulation 
of eosinophil migration to and away from tissue sites. 
Effects of Vitamin A Acid and Crude Coal Tar on the Epidermis. 
ROBERT M. LAVKER, GARY L. GROVE AND JAMES J. LEYDEN. Duhring 
Laboratories, Department of Dermatology, University of Pennsylvania 
and The Simon Greenberg Foundation, Philadelphia, PA. 
The effects of vitamin A acid (0.1%) and crude coal tar (5.0%) on the 
keratinization process were studied by applying these agents daily to 
the scapular of 7 volunteers for 40 days. Since crude coal tar (CCT) 
and vitamin A acid (V AA) respectively produce thickening and thinning 
of the horny layer, an opportunity was presented to examine the 
relationship between membrane coating granules (MCGs) and desqua-
mation. 
Biopsies were processed for light and electron microscopy. The 
density and number of cell layers of the stratum corneum (SC) was 
determined on cantharadin blister roofs. Viable epidermal thickness 
(VET) and amount of keratohyalin granules (KH) were determined by 
microspectrophotometry. 
Although VAA and CeT had profound effects on the epidermis 
(Table) , no ~;\:ns of pathological keratinization (eg. basal lamina redu-
plication, excessive lipid formation, parakeratosis) were noted. 
Measurements Control VAA CCT 
VET (~ %) 0 +50 ± 28 -22 ± 5 
KH production (6 %) 0 +150 ± 58 +58 ± 23 
MCGs (% cell volume) 2.8 ± 1.4 8.2 ± 2.5 4.4 ± 1.7 
SC thickness (layers) 12.1 ± .3 7.6 ±.7 14.5 ± 1.2 
SC density (mg/ cm2 ) 1.143 ± .019 1.259 ± .054 1.116 + .018 
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Although V AA th ins and CCT thickens the SC, both treatments 
yielded an increase in MCGs. This does not support the concept that 
MCGs are involved in desquamation. Density measurements combined 
with ultrastructural findings of increased MCGs and a more compact 
SC after VAA treatment suggest that MCGs might be involved in SC 
cohesivity. 
MSH Pep tides Potentiated by fJ-Endorphin. R. J. CARTER AND 
SAM SHUSTER, Dept of Dermatology, University of Newcastle upon 
Tyne. 
We have recently identified melanotrophin potentiating factor 
(MPF) as LPH88-91 and this circulates as part of fJ-endorphin (LPH61-
91) in man. We have therefore tested fJ-endorphin's potentiating action 
on MSH pep tides which are known to circulate in man. 
T he Anolis rate method of MSH bioassay was used. Parallel dose-
response curves were obtained to various MSH pep tides and their 
relative molar potencies were a-MSH, 1.00; fJ-MSH 0.94; ACTH4-lO, 
1.01; ACTH1-10, 0.89; ACTH1.24, 0.24; y-LPH, 0.77 and fJ-LPH, 2.58. 
Constant concentrations of fJ-endorphin (30 x 1O- 12M to 60 x 1O- 12M) 
were then incorporated into the dilutions used to obtain the MSH 
peptide dose-response curves and their potencies were calculated rela-
tive to that in the absence of added fJ-endorphin. fJ-endorphin poten-
tiated the activity of a-MSH, fJ-MSH, ACTH1-lO, ACTHI-24 and y-
LPH, but not ACTH4-10 or fJ-LPH. The lack of effect of fJ-endorphin 
on fJ-LPH is presumably due to the presence of MPF as part of fJ-LPH 
(LPH88-91) and this explains the increased potency of fJ-LPH over 
other MSH peptides. That fJ -endorphin potentiated ACTH 1-10 but 
not ACTH4-1O suggests that ACTHl-3, or a part of it, is required for 
MPF activity to occur. 
The major circulating MSH peptides in man are now thought to be 
ACTH and y- and fJ-LPH. The present evidence suggests that fJ-
endorphin, which also circulates, may potentiate the MSH activity of 
these pep tides in man. Hence the actions of MSH in man, such as 
pigmentation, must now be examined with reference to circulating 
MPF activity. 
Can Antiribonucleoprotein Antibodies (RNPab) Penetrate Liv-
ing Keratinocytes? L. GALOPPIN, J. H. SAURAT, S. de dermatologie. 
Labo. Path . Exp. C.H.U. Necker Enfants Malades Paris. 
To. answer this question we used trypsin isolated guinea pig ear 
keratmocytes, mcubated With sera which contained either RNPab or 
antinuclear without RNP~b. The reaction was demonstrated by indirect 
Immunofluorescence and Immunoperoxidase techniques. 
On a living keratinocytes suspension, 70% ± 22 of cells were shown 
to be stained by the RNPab (speckled pattern) whereas only 9.5% ± 
4.5 were stained by the antinuclear sera (homogenous pattern). There 
was no difference on a suspension of dead keratinocytes (89.5% ± 8 
and 78.6% ± 18 respectively). 
The penetration of RNPab into the nuclei of living keratinocytes 
increased gradually during the first hour of incubation without a parallel 
increase in the death rate (Trypan blue) . 
There was still high percentage of stained cells even after high 
dilution (1/ 1000) of the RNP sera. 
The percentage was markedly decreased after previous incubation 
of the cells with increasing concentrations of Concanavalin A; this was 
not obtained 'with dead keratinocytes where this preincubation did not 
inhibit the nuclear staining. The nuclear staining was also inhibited by 
premcubatlOn of the cells with either aggregated or nonaggregated 
human IgG. Only 4% of the cells in the suspensions were able to form 
rosettes with antibody coated erythrocytes (Fe receptors). 
These results strongly suggest that antiRNPab penetrated living 
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Photoactively Available Fraction of Total 8-Methoxypsoralen 
(8-MOP) in Tissues and Body Fluids. W. B. GLEW, G. I . MALININ, 
W. P . ROBERTS, G. McKEEVER, T. P . NIGRA, Depts. of Ophthalmology 
and Dermatology, Washington Hospital Center, Washington, DC 20010. 
Photoactive 8-MOP fraction is the primary determinant of the 
optimal photochemotherapy for psoriasis, and in its turn is a function 
of total 8-MOP concentration. P hotoactive fractions of total 14C_5 8-
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MOP were therefore measured by bioassay (BA) (Glew et al, Eastern 
SID, 1978), while total 8-MOP was determined by liquid scintillation 
spectrometry (LS) following i.v. administration to rabbits of 50 ILCi of 
14C_5 8-MOP (Courtesy Hoffman-Laroche, Inc.) and carrier 8-MOP to 
a final concentration of 5 mg/kg. At 5 min plasma 8-MOP levels 
determined by LS and BA were identical (3700 ng/kg). At 30, 60 and 
120 min respective LS and BA determinations were 2372/380, 1080/167 
and 515/40 ng/kg. No plasma 8-MOP could be detected by BA after 4 
hr. The skin LS/BA ratios were 1170/620 and 650/380 ng/kg at 60 and 
120 min respectively. No photoactive 8-MOP could be extracted after 
4 hr. It is concluded that in contrast to total 8-MOP, detectable in 
animals at 24 hr, the half life of the photoactive fraction is very short, 
i.e. , less than 2 hr. 
PUV A and the Eye. L. H. GOLDBERG, H. SCHAEFER, E. M. FARBER, 
Dermatology Department, Stanford University School of Medicine, 
Stanford, CA. 
The danger of fixation of 8-methoxypsoralen (8-MOP) in the lens 
with PUV A is investigated, using animals in uiuo, and human cataract 
lenses in uitro. 50 ILg :JH 8-MOP (spec. act 0.5 ILCi/ILg; 2 mg/kg) in 
alcohol solution was applied orally to Swiss Webster mice. We observed 
radioactivity corresponding to 6 ILg/m1 8-MOP in the serum (max at 5 
hI's), and 17 ng 8-MOP in the eyes (0.8 ILg 8-MOP/g eye weight) (max 
at 5 hrs). Without radiation, the radioactivity in the eye dropped to the 
level of the background in 3 days. However, when the mice were 
irradiated with 10 Joules UVA (max 365 nm), the radioactivity in the 
eyes at the end of 7 days dropped only until 1/10 of the maximum dose, 
i.e. corresponding to 1.7 ng 8-MOP or 0.08 ILg 8-MOP/g eye weight. 
This suggests that the 8-MOP has been bound to the eye, probably the 
lens. 
Human cataract lenses were exposed to 0.2 ILg/ml :JH 8-MOP (an 
approx. concentration found in the serum during PUV A treatment). 
There is a constant relationship between the amount of 8-MOP applied 
to the lens, and the amount of 8-MOP found in the lens, indicating 
diffusion of 8-MOP into the lens. When lenses containing 8-MOP are 
dialysed against saline, there is a predictable rate at which the 8-MOP 
leaves the lens. However when the lenses were irradiated with UV A 
(365 nm max) radioactivity did not leave the lenses even during pro-
longed dialysis. There is a linear relationship between the amount of 
radiation applied and the amount of binding of the 8-MOP in the lens. 
Autoradiographs showed that the label of 8-MOP after irradiation, was 
distributed throughout the lens material. These experiments indicate 
that 8-MOP can be bound in the lens (protein material) in uitro, so 
that with a high probability, the same process can be expected to occur 
in uiuo. 
Sister Chromatid Exchanges after Exposure to New Psoralen 
Derivatives. D. M. CARTER, M. F. LYONS AND D. B. WINDHORST. 
Department of Dermatology, Yale University, New Haven, CT, and 
Hoffmann-LaRoche, Inc., Nutley, NJ. 
Several new derivatives of 8-methoxypsoralen (8-MOP) and 4,5'8 
trimethylpsoralen (TMP) having different binding constants for DNA 
were compared with respect to their photo-promotion of sister chro-
matid exchanges (SCEs) in human chromosomes. Leukocytes, sepa-
rated from heparinized peripheral blood of normal volunteers, were 
cultivated for 24 hr in McCoy's medium containing phytohemaggluti-
nin. Selected flasks received one of the psoralens (6.5 x 10-8 M) and/or 
were irradiated (UV-A, 365 nm, 0.9 J /cm2 ) . Bromodoxyuridine (20 ILg/ 
ml) was added and all flasks were further incubated for 48 hr. Colchicine 
(2.5 X 10-4 M) was added for 2 hr and spreads of mitotic chromosomes 
were obtained and stained with Hoechst 33248. and Giemsa. 25-50 
second generation spreads were scored for each experimental condition. 
Experiments were repeated 3 times with similar results. Data are 
expressed as the number of SCEs/loo chromosomes: Control (16.5); 8-
MOP (23.7); 5'-methyl-8-MOP (25.7) ; 4-methyl-8-MOP (27.7); 4,5'-di-
methyl-8-MOP (31.9); 4'-methoxymethyl-TMP (41.5) ; 4'-aminomethyl-
TMP-hydrochloride (59.4) and 4'-hydroxymethyl-TMP (75.0). In gen-
eral, the new psoralens with strong affinity for DNA (measured by Ko 
values) promoted more SCEs than did those with lower affinity. TMP 
promotes more SCEs than 8-MOP at equimolar concentrations and 
after identical exposures to UV-A. Promotion of SCEs can also be 
correlated with the photo-cross-linking potential of TMP and 8-MOP. 
SCEs may reflect mutagenicity and should be considered with other 
biochemical properties of potential photochemotherapeutic agents. 
Human Lymphoid Cell Survival and DNA Synthesis Inhibition 
after 8-Methoxypsoralen Plus Long Wavelength tntraviolet Ra-
diation. KENNETH H. KRAEMER AND HAYWOOD L. WATERS. National 
Cancer Institute, Bethesda, Md. 
Vol. 72, No.5 
8-methoxypsoralen (8-MOP) plus long wavelength ultraviolet radia-
tion (UV-A) inhibits lymphocyte DNA synthesis in uiuo (J Inuest 
Dermatol 69:211, 1977) and decreases survival of lymphoid cells in 
culture. The present study correlates the inhibition of DNA synthes.is 
following 8-MOP plus UV-A with survival of human lymphoblastold 
cells in uitro. A long-term lymphoblastoid cell line (E-1) from a normal 
donor was suspended in salt solution containing therapeutic concentra-
tions of 8-MOP and exposed to UV-A from a bank of 4 Sylvania 
"PUVA" fluorescent lamps (flux 2.25 mW /cm2, peak wavelength 355 
nm, filtered to remove all radiation <320 nm). A portion of the cell 
suspension was assayed immediately for tritiated thymidine ("HTdR) 
incorporation remaining in the first 2 hr after 8-MOP plus UV-A. The 
remainder of the cells were returned to complete medium (RPMI 1640 
with 17% fetal calf serum) and assayed for survival 1) by extrapolation 
from growth curves of daily counts of the concentration of viable 
(trypan blue excluding) cells and 2) by growth in microtitre wells. 
Survival after 8-MOP (0.01 to 1.0 ILg/ ml) plus UV-A (0.1 to 2.9 J / cm2) 
was found to be similar by both assay methods: 0.3 J /cm2 UV-A plus 
1.0 ILg/m1 8-MOP = 0.6% survival; plus 0.1 ILg/ m1 = 40% survival; plus 
0.01 ILg/m1 = 100% survival. ' HTdR incorporation was inhibited in a 
dose-dependent manner by all combinations tested of 8-MOP plus UV-
A. However, survival was nearly 100% when 3HTdR incorporation was 
inhibited to 60-70% of control. "HTdR incorporation less than 30% of 
control was associated with <0.01% survival. These results suggest that 
lymphoid cells may fully recover from inhibition of DNA synthes~ 
caused by low doses of 8-MOP plus UV -A but that greater inhibition IS 
lethal. 
DNA Semiconservative 'and Repair Synthesis in Human Skin 
Treated with 8-Methoxypsoralen and UV A. S. C. BISHOP, H. 
SCHAEFER, AND E. M. FARBER, Stanford University School of Medi-
cine, Stanford, CA. 
The effect of photoactivated 8-Methoxypsoralen (8-MOP) on DNA 
synthesis was measured by autoradiography on surgical specimens of 
human skin in uitro and in the uninvolved skin of psoriatic patients on 
PUV A therapy. Slices of the surgical specimens were incubated for 1 
hr in an MEM Eagle medium, containing from 0.2 to 25 ILg of 8-MOP / 
mI and then exposed to 3 or 6 joules of UV A filtered through glass. 1 
mm biopsies of the uninvolved skin of psoriatiC patients were secured 
immediately before and after patients received their first irradiation 2 
hr after psoralen ingestion. Fragments (1 by 0.5 mm) of both surgical 
and biopsy specimens were incubated for 2 hr in a medium containing 
10 ILC /mI of "H-TDR (spec. act. 5 Ci/mMole). From autoradiograms, 
labeling indexes (Li: number of cells in S phase/ mm of skin) and grain 
densities rated 4 to 1 over S phase cells were determined as a measure 
of semi conservative replication with the following results: Controls: Li-
100%, grain density: 4; 8-MOP 0.2 ILg + 3 or 6 joules: Li 80%, grain 
density: 4; 8-MOP 25 ILg + 3 joules: Li: 50%, grain density: I; 8-MOP 25 
ILg + 6 joules: Li = O. Repair activity detected as the mean number of 
grains over "lightly labeled" nuclei of the prickle cell layer was observed 
in all specimens except controls. In 20 patients studied, the mean Li 
after treatment = Li prior to irradiation: repair activity (after elimina-
tion of UVB from the incident light) was not detected. Thus, treatment 
of human skin in uitro with 8-MOP + UVA results in a dose dependent 
inhibition of DNA semiconservative synthesis and a stimulation of 
repair activity. Those results are not observed in uiuo suggesting that 
the dose of 8-MOP + UVA reached in the uninvolved skin of patients 
is below that found effective in uitro. 
Photochemotherapy of Psoriasis Using a New Mono Functional 
Psoralen Noncarcinogenic in Mice. L. DUBERTRET*, D . AVER-
BECK"", E. BISAGNI R. TOURAINE", "Hopital Mondor Creteil-France, 
and" lnstitut Curie 26 rue d'Ulm Paris. 
The carcinogenic risk of the photochemotherapy (PUV A) with bi-
functional furocoumarins such as 8-methoxypsoralen (8-MOP) forming 
cross-links in cellular DNA has initiated a search for active but less 
dangerous psoralens. 
A mono-functional psoralen derivative, the 3-carbethoxypsoralen (3-
CPs) was selected showing high photo-reactivity with cellular DNA in 
presence of UVA. In contrast with 8-MOP, the bifunctional furocou-
marin used in PUVA therapy, 3-CPs does not form crosslink in DNA. 
3-CPs plus UVA was less mutagenic on nuclear DNA and more muta-
genic on mitochondrial DNA than 8-MOP plus UVA. 
After local or intraperitoneal applications 3-CPs plus UV A was 
shown to Lc non-toxic, non erythematogenic, and noncarcinogenic in 
mice. In parallel experiments 8-MOP was shown to induce strong 
photo toxicity and frequenty carcinoma. 
A limited study on 10 psoriatic patients has shown that, after local 
application, the therapeutic efficiency of 3-CPs plus UV A on the 
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bleaching of psoriatic lesions is about the same as that of topical 8-
MOP plus UVA. In 3 patients a very late phototoxic reaction was 
observed. The therapy with topical 3-CPs was not accompanied by 
local hyperpigmentation. The therapeutic results obtained with 3-CPs 
suggest that monofunctional furocoumarins may be efficient on pso-
riatic epidermal process without involving the same carcinogenic risk 
as 8-MOP. 
PUV A Induced Repigmentation of Vitiligo: Histoenzymological 
(Split-DOPA) and Ultrastructural Study. J. P. ORTONNE (I) , D . M. 
MAC DONALD (2), D. SCHMITT (1), A. MICOUD (I), J . THIVOLET (1) (1) 
FRA INSERM N ° 11 "Recherche Dermatologique et Immunologie" 
Pavillon R-Hopital Edouard Herriot 69374 LYON CEDE X 2 (France), 
and (2) Department of Dermatology, Guy's Hospital St. Thomas Street 
LONDON SE1 (England) . 
Repigmentation induced by oral photo chemotherapy (8-MOP + 
UV A) in 4 patients with vitiligo has been studied by histochemical and 
ultrastructural techniques. 
Hypertrophic melanocytes were demonstrated both in the middle 
and deep portions of the hair follicles in the centre of islands of 
repigmentation and also in the epidermis of the expanding repigmenting 
border. Mitosis of melanocytes was absent in these areas. 
Ultrastructural study showed that the melanocytes of repigmented 
areas were hyperactive. The melanosomes were larger than those of 
surrounding healthy skin, although the mode of packaging was unal-
tered. 
By scanned electron microscopy, dendritic cells are observed along 
the middle portion of hair follicles. 
These observations suggest that melanocytes repigmenting vitiligi-
nous skin under the influence of oral photochemotherapy are derived 
from a melanocytic reservoir localised in the hair follicles. 
Cyclic AMP Stimulates and Inhibits Adult Human Epidermal 
Cell Growth. CYNTHIA L. MARCELO AND ELIZABETH A. DUELL, Univ. 
Michigan Med. ScW., Dept. Dermatology and Biol. Chern., Ann Arbor, 
Michigan. 
Cyclic AMP (cAMP) is mitogenic for both neonatal mouse & human 
epidermal cells in culture. In adult keratinocyte systems (explant, organ 
and guinea pig ear) cAMP inhibits U) growth. An adult human kera-
tinocyte system using cells trypsinized from normal skin was employed 
to study the effect of cAMP on isolated epidermal cells. Basal cells 
were plated in MEM + 10% CS + antibiotics in 16 mm wells coated 
with collagen gel and were grown as described by Lui and Karasek, 
1978. Proliferation was assayed by 3H-Tdr uptake into isolated DNA. 
Drugs were added to cultures grown from 15 human subjects 6 days 
after plating. 8-Bromo cAMP (8-BrcAMP) had no effect 20 h after 
addition. On day 3, 10-3 and 1O-4M 8-BrcAMP i 3H-Tdr uptake into 
DNA >90% and 10- 5 and 1O- 6 M 8-BrcAMP decrellSed growth by 55 and 
23%. By day 8, 1O- "M 8-BrcAMP i cell growth by 90%, and ~O-" and 
10- 7M 8-BrcAMP i ed growth", 50% although the 10- 6 and 10- M doses 
had no effect or stimulated (j) 3H-Tdr uptake into DNA after 4 and 6 
days. Several doses of cholera toxin (CT), a stimulator of cell cAMP 
synthesis, + 1 /lM MIX U phosphodiesterase) were add~d ;0 cultures 
from 4 subjects. After 2 days, 1 /lg CT effected a 3-fold i ill H labeling 
of DNA and 0.5 /lg CT had little effect. By day 4-5, 1 /lg CT i 3H 
labeling 7-fold in one culture, whereas 50 ng and 0.50 ng CT i 3H label 
in DNA 195 and 318% in another culture. By day 6, l/lg and 0.50 ng CT 
did not stimulate the cells probably due to loss of the stimulatory 
response or patient variation. In summary: 1) cAMP both stimulates 
and inhibits adult human keratinocyte culture growth, the effect de-
pending on the concentration of the added cAMP 21 a ~irnilar bidirec-
tional effect for endogenous cAMP levels may eXIst £n uwo. These 
studies help resolve the different effects reported for cAMP on keratin-
ocyte proliferation and necessitates investigation of both stimulatory 
and inhibitory modulation of epidermal cell growth in normal and 
disease states. 
Cyclic AMP Levels in Isolated Keratinocytes. P. VAN DE KERKHOF, 
M. BERGERS, P. VAN ERP, J. GOMMANS, J. VAN DEN HURK, P. MIER 
AND H. ROELFZEMA. Department of Dermatology, Nijmegen. 
Cyclic AMP levels have been measured for the first time in prepa-
rations of isolated keratinocytes. This approach offers several important 
advantages over the use of epidermal slices. Our observations include 
the following: 1. The response-time to hormonal stimulation is reduced 
to about 4 min. 2. Relatively small variations are found between 
different subjects. 3. Both 'resting' cyclic AMP levels and the degree of 
hormonal stimulation are maximal in basal cells, falling dramatically as 
differentiation progresses. 4. Topical corticosteroids do not modulate 
the number of adenyl cyclase receptors. 5. Keratinocytes prepared from 
psoriatic lesions show a reduced 'resting' level of cyclic AMP and also 
a diminished response to adrenaline stimulation. 
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Immunofluorescent (IF) Localization of Prostaglandin Synthe-
tase (Pg Syn) in Rat Tongue (RT) and Human Skin. L. J . RUSIN, 
W. L. SMITH, Dept. of Derm., Univ. of Mich. and Biochem. Dept., Mich 
State Univ., Ann Arbor, Mi. 
A monospecifIc rabbit antiserum has been prepared against the 
enzyme Pg Syn. This anti-Pg Syn serum reacts with both active and 
inactivated forms of the enzyme. Using IF techniques, Pg Syn was 
localized in RT, nml human skin and involved (inv) and uninvolved 
(unv) psoriatic skin. 
Rat tongues or 3-mm punch biopsies from human volunteers were 
immersed in liq N2 and 4/l sections were prepared, mounted and stained 
by indirect IF technique. Nine rat tongues and skin from 11 nm1 
volunteers and 12 psoriatic patients were examined. All sections stained 
with anti Pg Syn serum demonstrated fluorescent cytoplasmic staining 
of the large polygonal cells in the upper papillary dermis. These cells 
did not fluoresce in the sections stained with pre-immune serum or 
PBS. The epidermal cells showed some increase in the intensity of 
fluorescence in sections stained with anti-Pg Syn serum. The inv 
psoriatic skin demonstrated 3-4 x the number of fluorescing papillary 
dermal cells observed in unv psoriatic or nm1 skin. The fluorescence of 
cells in the papillary dermis was blocked in all specimens examined by 
absorbing the anti-Pg Syn serum with 200,000 xg supernatant from 
sheep vesicular glands. H&E staining of the 4 /l serial sections of the 
t issues used for IF studies showed basophilic staining of large polygonal 
cells in the high papillary dermis. These cells appear to be capillary or 
venular endothelial cells. 
These studies demonstrate that Pg Syn is selectively located in the 
cytoplasm of large polygonal cells in the high papillary dermis of RT, 
mnl human skin and inv and unv psoriatic skin. These cells appear to 
be endothelial cells. Substances produced by Pg Syn are extremely 
vasoactive and may be responsible for the cutaneous vascular responses 
in nml and pathologic cutis. 
Skin as an Organ of Prostaglandin Catabolism. R. D. CAMP AND 
M. W. GREAVES, Institute of Dermatology, London. 
We have previously identified in skin the enzyme which catalyses 
the first step in the degradation of the parent prostaglandins, 15-
hydroxyprostaglandin dehydrogenase (PGDH). In this study we quan-
titate PGDH activity in skin and relate this to its activity in lung, an 
organ believed to be a major site of prostaglandin (PG) metabolism. 
Tritiated PGF2" is incubated with high speed supernatant of tissue 
homogenate, the extracted substrate and reaction products are sepa-
rated by thin layer chromatography' and quantitated by liquid scintil-
lation counting. Using rat skin high speed supernatant, and NAD+ 
concentration of 10 mM was saturating and an incubation time of 15 
min. provided near linear reaction rates. With th2 rat lung preparation, 
an NAD+ concentration of 60 mM and an incubation time of 5 min. 
were required. The mean apparent Michaelis constant for the skin 
preparation was 38 /lM, and that for lung 45 /lM, both values correlating 
with the constants derived for PGF2" using purified PGDH from various 
sources, as reported by other workers. The mean apparent maximal 
reaction velocity for the skin preparation was 5.5 nanomoles per second 
per litre of reaction mixture (range 4.1 to 7.2), whereas that for lung 
was 26.9 (raJ)ge 24.6 to 30.3). This demonstrates a fivefold greater 
degree of PGDH activity in lung, per unit of wet weight. However, the 
total weight of the skin was approximately 22.5 times that of whole 
lung on dissection of individual rats, indicating that the entire skin 
contains 4.5 times the total PGDH actiVity of the lungs. We therefore 
conclude that the skin may play an important role in the catabolism of 
prostaglandins. 
Autoradiographic Studies of ["H)-Prostaglandin F2n into the 
Nuclei of Epidermal Neoplastic Cells. AUREL P. LUPULESCU, De-
partment of Dermatology, Wayne State University, Detroit, Michigan. 
Prostaglandins exert a variety of physiological effects on the epider-
mal neoplastic cells. However, their mechanism of action and receptor 
sites in the cells are unknown. Autoradiography is a valuable method 
for the study of cellular receptor for different hormones. To identify 
the receptor sites of prostaglandins we investigated the distribution of 
["H]-Prostaglandin F2 .. eH-PGF2 .. ) using light and electron microscope 
autoradiography. To our knowledge there are no similar studies in the 
literature. 3H-PGF2,. was im injected a dose of 2/lCi/Gm body weight in 
control Swiss mice 2 mo old and in mice with transplanted anaplastic 
squamous cell carcinoma which was induced by a topical application of 
3-methyl-cholanthrene. The specimens were removed at 2 hr after "H-
PGF2" administration. Light microscope autoradiography showed a 
marked incorporation of 3H-PGF2 .. into the nuclei of neoplastic cells or 
multinucleated cells. Quantitative evaluation of autoradiograms showed 
a 9-fold increased incorporation of 3H-PGF2n in the nuclear chromatin 
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of neoplastic cells as compared to that found in control epidermal 
nuclei. EM autoradiography revealed that the majority of "H-PGF",. is 
distributed as developed grains over dense chromatin (heterochroma-
tin) and no developed grains were found over endoplasmic reticulum or 
mitochondria. Since "H-PGF2n strongly binding to nuclear chromatin 
in the neoplastic cells is concluded that the receptor sites are at the 
nucleru' chromatin which explains the role of PGF2" in DNA synthesis 
and cutaneous carcinogenesis. 
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Are Procollagen Peptidases I and m Different Endopeptidases? 
H. SHINKAI, C. DE RYCKER, B. NUSGENS AND CH. M. LAPIERE. Dept. 
of Dermatology, Univ. of Liege-Belgium. 
Collagen type I and collagen type III are found in skin, normal and 
pathological, in defined proportions and locations indicating their spe-
cific involvement in the architectural organization of the dermis. One 
of the last steps in the postranslational modelling of the collagen 
precursors is an endopeptidase activity (procoLlagen peptidase) releas-
ing an amino terminal polypeptide (pN) that might function as feed-
back inhibitor of collagen synthesis. Procollagen peptidase (PCP) might 
therefore represent key enzymes in the regulation of fibroblast biosyn-
thetic activity. PCP I and PCP III activity assessed by the release of 
I"C labelled pNI and pNIII are endopeptidases operating only on the 
triple helical (native) collagen precursor. In various strains of calf 
fibroblasts PCP I and PCP III are produced simultaneously although 
in different proportions. Extensive chemical fractionation (salt precip-
itation, ion exchange or sieve chromatography) did not succeed in 
separating the 2 activities. PCP I but not PCP III is inhibited by 
chelating Ca++ with EDTA. Both PCP I and III are inhibited by a 2M-
globulin and not by serine protease inhibitors (a I AT and PMSF). 
Serum U I-globulins contain 3 different inhibitors one for PCP lone 
for PCP III and one for cathepsin like peptidases.' Competition e~peri­
ments demonstrate that the binding site is not collagen type (lor III) 
specific while the cleavage site is specific. 
It can be concluded that the 2 endopeptidase activities are collagen 
type specific and related to 1 (or 2 very similar) proteins of MW 
",70.000. 
Scleroderma: Increased Biosynthesis of Structurally Unaltered 
Type I and Type m Pro collagens by Skin Fibroblasts in Culture. 
JOUNI UITTO, EUGENE A. BAUER, AND ARTHUR Z. EISEN. Div. of 
Dermatology, Washington University School of Medicine, St. Louis, 
Missouri. 
Skin fibroblasts cultured from patients with scleroderma synthesize 
collagen at an increased rate. In this study the relative ratios and 
structural characteristics of type I and type III procollagens synthesized ' 
by fibroblast cultures from 9 patients with active scleroderma and from 
11 controls were assessed. Confluent fibroblasts were incubated with 
C"C]-proline in medium supplemented with ascorbic acid. The I·C_ 
procollagen secreted by the cells was isolated by ammonium sulfate 
precipitation; type I and type III 14C-procollagens were separated by 
DEAE cellulose chromatography and further purified by gel filtration 
on agarose and by chromatography and further purified by gel fIltration 
on agarose and by chromatography on Concanavalin-A sepharose. 
Type I 14C-procoLlagen synthesized both by scleroderma and control 
fibroblasts consisted of pro-al and pro-a2 chains in a 2:1 ratio, and 
cleavage with purified human skin fibroblast collagenase demonstrated 
the presence of noncoLlagenous extensions at both ends of the molecule. 
Human type III 14C-procollagen consisted of a single type pro-al(III)-
chain with extension peptides at both ends of the polypeptide. The 
degree of prolyl hydroxylation and the stability of the triple helical 
conformation were indistinguishable in scleroderma cultures and the 
controls. The ratio of type I/III l'IC-procoLlagens synthesized by scle-
roderma and control fibroblast lines varied from 5-8:1. The results 
indicate that scleroderma fibroblasts in culture synthesize structurally 
unaltered type I and III procollagens in the same ratio as control cells. 
The increased biosynthesis of pro collagen may explain the excessive 
deposition of collagen in the skin and other organs in scleroderma. 
Human Skin Fibroblast Collagenase and Inhibitor : Character-
istics of Binding to Native Collagen. H. G. WELGUS, J . J. JEFFREY, 
AND A. Z. EISEN, Div. of Dermatology, Washington Univ. Sch. Med., 
St. Louis, Missouri. 
Vol. 72, No. 5 
Binding of human skin fibroblast collagenase (HSFC) and a specific 
collagenase inhibitor (HSFl) produced by these same fibroblasts to 
native collagen was studied. HSFC, once bound to fibrillar collagen, 
remained bound during all subsequent collagen degradation-no equi-
librium existed between collagen-bound HSFC and the reaction mixture 
buffer. HSFC bound to collagen fibrils at 25° or 37°C with saturation 
kinetics. At saturation, using 200 f.Lg of fibrillar collagen (50 f.LL) , <10% 
of substrate molecules had bound an HSFC molecule. The K", = 1.0 
/lM. This difference appeared to reflect the difference in number of 
accessible molecules in equimolar amounts of the 2 molecular forms of 
substrate. The turnover number of HSFC (collagen molecules de-
graded/molecule HSFC/hr) on fibrillar collagen was 28.6. In solution 
at 25°C, this rose to 59.6. 
HSFC and HSFI, preincubated, behaved independently upon sub-
sequent gel fIltration; no enzyme-inhibitor complex was formed. Yet, 
inhibition of HSFC by HSFI was stoichiometric, a 1:1 molar ratio 
(inhibitor:enzyme) required to completely inhibit collagen degradation. 
Tight binding between HSFC and HSFI, therefore, occurred only with 
substrate (S) present. HSFI itself bound tightly to collagen. Moreover, 
HSFC activity on gelatin, characterized by multiple cleavages in the 
denatured molecule vs. a single cleavage in native collagen, was still 
completely inhibited by HSFI in a 1:1 molar ratio. This constancy of 
stoichiometry, even with additional available cleavage sites, suggests 
an HSFC-HSFI-S complex may be kinetically preferred to complexes 
of HSFC and Salone. 
In vivo, HSFCHSFI-collagen interactions may be important in ter-
minating collagenase activity once enzyme has bound to collagen. 
Ultrastructural Chara~terization of a New Dominant Epider-
molysis Genotype_ .1. ANTON-LAMPRECHT, T. GEDDE-DAHL JR. AND 
U. W. SCHNYDER, Inst.f.Ultrastrukturforsch.d.Haut, Univers.-Hautkli-
nik Heidelberg, Germany, and Norsk Hydros Institute, Oslo, Norway. 
An unusual type of epidermolysis buLlosa was fust described by 
Dowling and Meara in 1954. No further cases were reported till now. 
We present clinical and ultrastructural data to demonstrate this type 
to be a new dominant entity among inherited epidermolyses. 
Skin biopsies from 6 cases (1 male, 5 females; 4w, 2, 5, 8 and 32 y) 
including clinically normal skin, fresh blisters and blisters of 2 days 
were studied by light and electron microscopy. 2 of our cases are mother 
and daughter indicating dominant inheritance. 
Fresh blisters may appear histologically to be subepidermal. It is 
shown that blisters form within the basal cytoplasm of basal cells by 
segregation of cytoplasmic constituents and to no fibrillar clumping, 
followed by cytolysis. High repair activity with large numbers of mitoses 
in spite of cytoplasmic segregation occurs in the blister floor of older 
blisters, while disturbed keratinization of the blister roof results in 
severe hyperkeratoses. Due to the gradual improvement with age E. B. 
Dowling-Meara seems to have been misclassified up to now depending 
on the age of the patients. 
Since 3 of our cases were initially diagnosed by their ultrastructural 
features, our findings demonstrate the great value of electron micros-
copy for the diagnosis of inherited skin diseases as well as for under-
standing of their pathogenesis. 
Melanotrophin Potentiating Factor (MPF). J. S. MORLEY, R. J. 
CARTER AND SAM SHUSTER, Dept. of Dermatology, University of 
Newcastle upon Tyne. 
We have previously reported that the increased molar pigmentary 
potency of {l-LPH over other MSH pep tides in Anolis is due to 
potentiation of its MSH activity by its {l-endorphin sequence (LPH61-
91). We have now identified MPF as the C-terminal tetrapeptide of 
human {l-LPH. 
Using the rate method of MSH bioassay, dose-response curves were 
obtained to a-MSH and 18 synthetic peptide sequences of {l-endorphin 
and intrinsic molar potencies were calculated. Constant concentrations 
of each peptide were then incorporated into the 2-fold dilutions of a-
MSH and the effect on a-MSH potency was calculated from the shift 
in the dose-response curve. The curves for the peptides were parallel to 
a-MSH but their intrinsic molar potencies were negligible (range 6.9 
X 10-" for LPH61-65 to 5.0 X 10- ' for LPH61-91, relative to a-MSH). 
{l-endorphin caused a dose-related potentiation of the a-MSH dose-
response against which the potentiating activities of the other se-
quences of {l-endorphin were calculated. Relative to {l-endorphin, the 
potentiating activities were LPH61-91, 1.00; LPH66-91, 1.08; LPH87-91, 
0.53 and LPH88-91, 0.54. By contrast, LPH89-91 and· LPH88-90 had 
potentiating activities of 0.007 and 0.046 respectively and thus removal 
of the 88th and 91st amino acids abolished potentiating activity. The 
increased activity of LPH61-91 and LPH66-91 may have been due to 
increased stability since there was negligible activity in the sequences 
between LPH61 and LPH89. 
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The MPF is therefore LPH88-91, Lys.Lys.Gly.Glu., and it may act 
on an independent melanophore receptor or by producing conforma-
t i onal changes. Since a 15 x 1O- 12M ,B-endorphin concentration will 
potentiate MSH activity, t he effect of MPF must be considered physi-
ological. It may therefore also be important for the actions of the MSH 
pep tides in man. 
The Inhibitory Control of Melanocyte-Stimulating Hormone 
(MHS) in the Rat. R. J. PENNY and A. J. THODY, Dept. of Dermatol-
ogy, University of Newcastle upon Tyne. 
It has been generally accepted that secretion of MSH from the 
pituitary is under an inhibitory contro!' This idea is largely bas~d on 
observations that the skin of lower vertebrates becomes chrol1lcally 
darkened after disconnecting the pituitary from the CNS. Similar 
observations in mammalian species have not been possible due to the 
lack of satisfactory assays and we have therefore used a specific 
radioimmunoassay fo r a-MSH in rat plasma to re-investigate control of 
MSH secretion in mammals. Electrothermic lesions were made in the 
mediobasal hypothalamus (MBH) of 150g female Wistar rats, causing 
a pituitary stalk section. At various postlesioning intervals groups of 
rats were sacrificed and trunk blood collected. Plasma a-MSH was 
lllaximally raised 15 min after lesioning where levels were 479 ± 50 
(SEM) pg!ml (n = 10) as compared with 255 + 42 pg!ml (n = 8) in 
sham operated animals (P < 0.005) . This effect had largely disappeared 
after 2h, and there was no increase in plasma a-MISH at longer time 
intervals ranging from 4th to 14 weeks. The increased plasma a-MSH 
content after MBH lesions suggests removal of an inhibitory CNS 
influence. However, the rapid return to "basal" MSH levels suggests 
that either there is an increased excretion or degradation of circulating 
MSH or that MSH release is under the control of a system which can 
readjust in the absence of direct CNS influence. Therefore, in contrast 
to the simple tonic inhibitory control seen in lower vertebrates, MSH 
secretion from the mammalian pituitary is only partially under the 
influence of an inhibitory CNS control system. 
Melanotropin: A Peptide Hormone Whose Action is Enhanced 
by Cytochalasin. D. T. LAMBERT, G. E. MOELLMANN, D. E. BURK-
HOLDER, J. M . VARGA and A. B. Lerner, Dept. of Dermatology, Yale 
University School of Medicine, New Haven, CT, USA. 
Seemingly conflicting findings on the action of cytochalasin B (CB) 
on melanoma cells (DiPasquale and McGuire 1976, Exp Cell Res 102; 
Cobb et al 1976, J Natl Cane Inst 56) may have implications on our 
working hypothesis concerning the mechanism of control of melaniza-
tion by melanotropin (MSH) (Varga et a l 1976, PNAS USA 73). 
Different doses were used in those studies, 25 and 1 /lg! ml respectively. 
We have, therefore, examined the effect of several concentrations of 
CB (1, 5, 10, 25, 50, 100 /lg!ml) on the basal and MSH-stimulated 
tyrosinase of cultured Cloudman S-91 melanoma cells, assaying the 
enzyme's activity by the production of 3HOH from tritiated tryosine 
(Pomerantz). Both basal and MSH-stimulated activit ies were increased 
by CB as the drug's concentration was raised from 1 to 10 /lg!ml; this 
effect was reversed at the higher concentrations until, ultimately, the 
enzyme was inhibited. At optimally stimulating concentrations (5-10 
J.Lg!ml) CB itself was more effective than MSH, and it enhanced the 
stimulation by MSH about one order of magnitude; this increased 
tyrosinase activity was accompanied by an increase in melanization. A 
similar dose response to CB was obtained from cells stimulated by 
dibutyryl cAMP plus 1-methyl-3-isobutyl xanthine, or by ferritin heav-
ily labeled with fluorescein (DTAF-ferr). Electron microscopy of cells 
treated with DTAF-ferr revealed no difference between control and 
CB-treated (5/lg!ml) cells in the intracellular distribut ion of ferritin. 
Evidently, an optimally enhancing dose of CB did not prevent the 
internalization of the tyrosinase-activating probe. CB's intrinsic and 
enhancir.g properties are not due to direct action on tyrosinase; nor 
does CB markedly increase cAMP levels or increase the proportion of 
cells in G2, the phase of the cell cycle when most MSH receptors are 
available. 
Monocyte Mediated Antibody Dependent Cellular Cytotoxicity 
(ADCC) in Melanoma. H. PEHAMBERGER, H . NEUMANN, K. HOLU-
BAR, W. KNAPP, Department of Dermatology I and Institute of Im-
munology, University of Vienna, Austria. 
The functional activity of monocytes in human diseases and the 
contribution of this part icular cell type in host defense is a matter of 
increasing interest. In the present study, a monocyte mediated antibody 
dependent cellular cytotoxicity (ADCC) system, in which monocytes of 
a mononuclear cell fraction exhibit lytic activity for antibody coated 
s lCr labeled human erythrocytes was used to investigate the lytic 
capacity of monocytes in melanoma patients, t he influence of BCG 
immunotherapy and the in vitro effect of BCG on monocyte mediated 
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ADCC 20 melanoma patients and 15 healthy volunteers were investi-
gated. 'In all patients, the primary melanoma lesion was excised, fol-
lowed by selective regional lymphadenectomy. Histopathologically, t he 
tumors were classified as superficial spreading (SSM; 9) and nodular 
(NM; 11) melanomas. The invasion into the dermis was classified as 
either level 3 or 4 (Clark); no microscopic evidence of metastases was 
observed in the regional lymphnodes. Four weeks after surgery 10 
patients (5SSM, 5NM) were selected at random and started on a BCG 
immunotherapy, the remaining patients (4SSM, 4NM) did not receive 
any adjuvant treatment at all. The monocyte mediated ADCC activity 
was expressed as specific %' ICr release and was significantly (p < 0.05) 
lower in not immunized patients (7.3 mo after surgery) as compared to 
normal controls. Such a suppression was not observed in BCG treated 
patients after 9.4 m immunotherapy. In vitro preincubation of normal 
and melanoma monocytes with BCG prior to the assay, diminished 
significantly (p < 0.01) their lytic capacity. These results permit the 
interpretation that systemically applied BCG might help to restore the 
ADCC activity of circulating monocytes in stage 1 melanoma patients, 
while a direct contact of BCG with monocytes diminishes their lytic 
activity. 
Phagocytic and Lysosomal Activity of Langerhans Cells in Sen-
sitized Guinea Pig. M. MASUTANI and K. HASHIMOTO, Sec. of Der-
mato!., Dayton VA Med. Center and Wright State Univ. School of 
Med., Dayton, Ohio. 
Langerhans cells (L-cell) have' been shown to phagocytose exogenous 
antigenic materials. However, the mode of uptake, intracytoplasmic 
transport and final disposal have not been elucidated. In the present 
study, horseradish peroxidase (HRP) was injected intradermally as a 
tuberculin- type sensitizer as well as a tracer. Time sequence studies 
were done to clarify these aspects. The advantage of the HRP method 
was (i) guinea pig skin can be sensitized by HRP; (ii) upon reaction 
with 3,3' -diaminobenzidine-4Hcl it could be made electron-dense; and 
(iii) no endogenous HRP was present in the epidermis. In another 
study, 2,4-dini tro-1-chlorobenzene was used as a contact-type sensitizer. 
In addition, the lysosomal nature of Langerhans cell granules (LCG's) 
was' tested by acid phosphatase (ACP) stain in both HRP- and DNCB-
sensitized animals. LCG's did not have endogenous ACP. Soon after 
the challenge injection of HRP in sensitized animals, HRP was detected 
in the rods of LCG's attached to plasma-membrane. At 30 min, the 
cytoplasm was full of HRP-and ACP-positive LCG's and unidentified 
rods and bulbs, whereas HRP-negative LCG's had disappeared. ACP 
was positive in some HRP-containing LCG's and many bulb structures. 
At 24 hr HRP-negative LCG's reappeared at the cell periphery. Endo-
cytotic organelles such as micropynocytotic vesicles were seldom en-
countered. In DNCB studies, a similar sequence of events was con-
fu·med. It was concluded that (i) LCG's are the major endocytotic 
organelles for these ant igens, (ii) the bulb portion is supplied with ACP 
and (iii) LCG's may be regarded as an antigen-transport as well as a 
digestion system of th e L-cell. 
The Process of Phagocytosis of Mycobacterium marinum in 
Mice. W. CH. MARSCH, H. HUSSELS, E. SCHOBER, F. NURNBERGER, 
Dept. of Dermatology, Rudolf Virchow-Hospital, Free University of 
Berlin, Kranke'nhaus Heckeshorn, Berlin. 
M. marinum is pathogenic for mice. An ultrastructural time-se-
quence study was peIformed in order to elucidate the inflammatory 
response to M. marinum. 4-week-old pathogen-free female mice were 
infected with approximately 10' viable bacilli injected into a hind 
footpad. At specific intervals (5h, 25h, 2, 5, 7, 9, 14, 21, 28 days) after 
infection 2 mice each were killed and tissue from the infected footpads 
was processed for routine electron microscopy in the first days the 
bacilli are phagocytosed by neutrophilic granulocytes and by lysosome-
rich macro phages. Cytotoxic effects lead to abundant deaths of mac-
rophages. Mycobacteria are then released again into the extracellular 
space. In later phases multiplication and degradation of phagocytosed 
bacilli occur simultaneously. After 14 days the macrophages progres-
sively fo rm a close contact to one another and develop lipid droplets in 
the cytoplasm. The "structure en echeLles" of M. marinum is repre-
sented by the great intracellular lipid vacuales of medium electron-
density. The results indicate that init ia lly the macro phages are mostly 
destroyed by cytotoxic effects of the phagocytosed mycobacteria. Latter 
on the macrophages show adaptation (enzyme induction) and a simul-
taneous intracellular degradation and growth of mycobacteria without 
cell necrosis. An immunogenic granuloma has not developed within 28 
days. 
rntrastructural in situ Demonstration of T Lymphocytes in 
Mycosis Fungoides. A. C. CHU AND D. M. MACDONALD, Laboratory 
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of Applied Dermatopathology Guy's Hospital, St. Thomas' St., London, 
SEL 
An immunoelectron microscopic technique has been applied to the 
characterisation, in situ, of the dermal and epidermal cellular infiltrates 
in mycosis fungoides. 
Biopsies from 4 patients with mycosis fungo ides were fixed in 3% 
paraformaldehyde with 8.5mgm% sucrose before snap freezing. 15/L 
glass-mounted cryostat sections were incubated with specific rabbit 
anti-HTLA and subsequently with peroxidase conjugated sheep anti-
rabbit Fab or control serum. Peroxidase activity was revealed histo-
chemically with 3,3' diaminobenzidine and hydrogen peroxide. After 
osmium tetroxide post-fixation, dehydration, and resin impregnation, 
the sections were included in TAAB resin-filled gelatin capsules in-
verted on the glass slides and polymerised at 60°C. The blocks were 
separated from the slides by immersion in liquid nitrogen. Ultrathin 
sections were cut, half of which were observed unstained at 50kV in a 
Hitachi HV 12A electron microscope. The other half were counter-
stained with uranyl acetate and lead citrate and observed at 70kV. 
T lymphocytes were characterised by deposition of the electron 
dense peroxidase reaction product along the cytoplasmic membrane. 
This was more readily apparent without counterstaining but was easily 
visible in counterstained sections which also allowed detailed observa-
tion of the ultrastructural cellular morphology. Control sections re-
vealed no positive labelling. 
Our results confirm ultrastructurally the T cell nature of the dermal 
infiltrate in mycosis fungoides and show that the infiltrating cells in 
Pautrier micro abscesses are exclusively T lymphocytes. The technique 
has the advantages of demonstrating the cells in situ with conservation 
of their cellular inter-relationships, and also of showing their cytoplas-
mic and nuclear details. Specificity is further confirmed by absence of 
labelling on histiocytes and eosinophils which could be identified in 
counterstained sections. 
The Failure of Transferrin Mediated Host Defense in The Aci-
dotic Diabetic. W. M. ARTIS, J. FOUNTAIN, H. DELCHER AND H. E. 
JONES, Depts. of Dermatology and Medicine, Emory Univ., Atlanta, 
Georgia. 
Host defense mechanisms active against fungi are poorly understood. 
There is evidence that serum transferrin may provide significant host 
defense by restricting the availability of usable iron for potential fungal 
pathogens. This study examines the transferrin host defense system in 
the diabetic with ketoacidosis (DKA) , a patient group which is prone 
to rapidly fatal invasive mucormycosis. The serum of patients in DKA 
(pH 6.68-7.28, glucose >350 mg %) and normal control individuals was 
tested for their capacity to inhibit. the growth of a causitive organism 
of mucormycosis Rhizopus oryzae. Using a sensitive radiometric assay 
to monitor fungal growth normal serum (pH -7.3) was found to 
completely inhibit the growth of R. oryzae. Saturation of the transferrin 
with Fe+J however negated fungal inhibitory activity. Sera from DKA 
patients with a pH <7.2 did not inhibit R. oryzae growth. Similarly 
normal serum made acidotic by the addition of IN HCl lost fungal 
growth inhibitory activity at pH <7.2. Readjusting the pH of the 
acidotic diabetic and normal sera to pH -7.3 with NaHC03 restored 
growth inhibitory activity. The restored activity could be inactivated 
by the addition Fe+a These data suggest that the transferrin host 
defense system is not functional at the acid pH conditions present in 
DKA. It is hypothesized that under these conditions unbound iron, 
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Raised Blood Histamine Levels in Solar Urticaria Associated 
with Mast Cell Degranulation. J . L. M. HAWK, R. A. J. EADY, A. V. 
J. CHALLONER, A. KOBZA BLACK, T. M. KEAHY, M. W. GREAVES, 
Institute of Dermatology, London, E9 6BX. 
Direct evidence for histamine release in solar urticaria is lacking. We 
now report markedly elevated histamine levels in venous blood draining 
UV irradiated wealed skin in this condition. 
4 subjects with classical solar urticaria confirmed by irradiation 
monochromator tests had rapid maximal wealing induced by 4 parallei 
Philips TL20W 12 UVB sunlamps symmetrically placed about one 
forearm. The total UV dose varied from 1.8 kJ/m2 to 8 kJ/m2, irradia-
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tion times being 40-180 sec. Blood was taken for histamine estimations 
from indwelling antecubital vein catheters before irradiation and at 
intervals up to 90 min after irradiation. Samples were also obtained 
from the nonirradiated arm. The blood was assayed for histamine 
activity using the isolated guinea pig ileum and the cascade bio-assay 
technique. In 2 patients there was marked histamine release of 20 ng/ 
ml at 2 min and 8.5 ng/ml at 5'h min respectively after irradiation, 
falling to zero within 40 min. The other 2 patients showed minimal 
elevations of 5 ng/ml at 2 min and 3.5 ng/ml at 5 min respectively, also 
suggesting some histamine release. Pre irradiation and contralateral 
arm samples showed much reduced histamine values. 
Electron microscopic studies of biopsies of wealed skin showed 
prominent mast cell degranulation suggesting that histamine released 
in solar urticaria may be from dermal mast cells. 
Solar Urticaria: Release of Mast Cell Mediators into the Circu-
lation After Experimental Challenge. N. A. SOTER, S. 1. WASSER-
MAN, M. A. PATHAK, J . A. PARRISH AND K. F. AUSTEN, Harvard 
Medical School, Boston, MA. 
Idiopathic solar urticaria is a rare disorder in which patients develop 
urticaria/angioedema after exposure to solar radiation (290-760 nm) . 
To evaluate the role of the mast cell in this disorder, 2 patients with 
confirmed solar urticaria were challenged by exposing one arm to UVB 
(290-320 nm), UVA (320-400 nm), or visible light (400-760 nm) while 
the unexposed arm served as a control. One patient was sensitive to 
both UVB and UV A and the other was sensitive to both UV A and 
visible light. Venous blood was obtained from each arm prior to and at 
various intervals from 0.5 to 60 min after challenge. Serum was assessed 
for its content of histamine by radioenzyme assay, for its eosinophil 
(ECF) and neutrophil (NCF) chemotactic activities in Boyden cham-
bers, and for complement function and protein. When the challenged 
skin manifested urticaria, serum histamine rose in each patient from 
<0.1 ng/ml to peak levels at 5 min of 7.0 and 37.0 ng/ ml, respectively, 
and fell to baseline levels by 20 min. A 3 to 5-fold augmentation of 
baseline ECF and NCF were noted which was maximal at 10 to 20 min 
and returned to baseline levels by 60 min. The release of histamine or 
chemotactic factors did not occur in the unchallenged arms nor in 
challenged arms in which the intensity of the eliciting wavelength 
(UV A) was insufficient to create a clinical lesion. Mediator release also 
did not occur in 3 normal individuals after challenge. In both patients 
and controls the complement system remained normal. Thus, idiopathic 
solar urticaria induced by UVB or visible light is accompanied by 
activation of the mast cell with release of its mediators. 
Cold Urticaria: Disassociation of Cold-Evoked Histamine 
Release and Urticaria Following Cold Challenge. TOM H. KEAHEY 
AND MALCOLM W. GREAVES, Institute of Dermatology & St. Johns 
Hospital, Homerton Grove, London E9 6BX. 
We have shown that evoked histamine release from human skin in 
vitro is suppressed by padrenergic agents and xanthines. Six patients 
with acquired cold urticaria were studied to see if these drugs would 
inhibit cold-stimulated histamine release in vivo with consequent ther-
apeutic benefit. Histamine release was measured by cascade superfusion 
bioassay in samples of heparinised venous blood draining forearm skin, 
obtained at 2 min intervals after cold challenge (8-10°C for 5 min). 
Urtication was assessed visually, and pruritus subjectively. Six patients 
were treated for 3-14 days with combined aminophylline and salbuto-
mol 225- 450 mg twice daily and 2-4 mg 2 or 4 times daily, respectively 
depending on body weight. Aminophylline and salbutamol in combi-
nation caused suppression of cold-evoked histamine release in all 6 
patients. The mean maximum histamine concentration for pretreat-
ment blood samples (ng/ml) was 20.2 ± 4.7 (SEM) compared with 13.2 
± 3.7 (SEM) after treatment (p = 0.1). Comparison of the mean areas 
under the plots of histamine concentration against time showed a 
highly significant difference (pretreatment: 62.9 cm2 ± 11.7 SEM; 
posttreatment: 24.1 cm2 ± 6.7 SEM; p = 0.002). There was no significant 
change in cold-evoked oedema or erythema after treatment. Three 
patients noted reduction of pruritus. Histamine determinations on skin 
biopsies showed that the combination treatment had not significantly 
altered the skin histamine content prior to cold challenge. The lack of 
correlation between suppression of histamine release and reduction of 
cold urtication necessitates reevaluation of the role of histamine in cold 
urticaria. 
Histamine-N-Methyltransferase of Human Skin' Evaluation of 
its Role in the Regulation of Histamine-Mediate'd Reactions. D. 
M. FRANCIS, M. F. THOMPSON, AND M. W. GREAVES, Institute of 
Dermatology, Homerton Grove, London E9 6BX. 
We have previously shown that, in human skin, histamine is degraded 
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to 3-methylhistamine, a reaction catalysed by the enzyme histamine 
ITlethyltransferase (HMT) . T o assess the role of HMT in skin we 
investigated its kinetic properties using a sensit ive radiochemical assay. 
T his assay ut ilises "'C-methyl labelled S-adenosylrnethionine, which 
acts as a methyl group donor for the enzyme. The enzyme activity 
u n der various substrate condit ions is measured by the rate of formation 
of I·C-Iabelled methyl histamine, which is selectively extracted from the 
incubation solut ion and quant itated by liquid scintillation counting. 
Clinically normal human skin is homogenised and ultracentrifuged 
fo r 60 min at 105.000 g. The enzyme preparation is obtained from the 
dialysed high speed supernatant. The Km values derived from initial 
velocity studies for histamine and S-adenosylmethionine are 4.32 IlM 
(S.D .0 .49) and 2.49 IlM (S.D .0.64) respectively (N = 5) . HMT also 
displays substrate inhibition by histamine concentrations above 10 
J-LM. 
These data make a major role for HMT in the control of the high 
local histamine concentrations achieved in short-lived allergic and 
other inflammatory reactions in skin unlikely. However, from consid-
erations of total skin mass and skin blood flow we propose that skin 
H MT may play an important part in the control of elevated blood 
histamine levels in anaphylactic and other systemic reactions involving 
histamine. 
T he Mea surem ent and Mechanism of Histamine W ealing. JOHN 
COOK AND SAM SHUSTER, Dept. of Dermatology, University of New-
castle upon Tyne. 
Measurement of maximum area of flare and weal gives static and 
limited information. We therefore measured weal formation and dis-
a ppearance. The response to 0.1, 1, 10, 30 and 90 Ilg histamine ID on 
t h e flexor forearm was studied in 19 subjects. Flare areas were measured 
at 5 min and weal area at 10 min. Volume was calculated from area and 
t hickness measured by calipers at 20 min. In 13 subjects weal thickness 
w as also measured a t in tervals from 10-90 min for the 10, 30 and 90 Ilg 
doses. Reproducibility and observer error for weal thickness was ±4.1% 
a nd weal thickness was decreased by 2- 4% per reading but recovered 
by 10 min. Dose-response curves were approximately log linear for flare 
area, weal area and volume with comparable A of 0.82, 0.79 and 0.82. 
Weal formation was maximal at 20 min followed by a linear fall off. 
Rates of weal formation were dose related but as expected rate con-
stants for formation were not: K = 1.31 X 10- 1 with t Y.! 5.4 min. Rate 
constants for resorption of the 3 doses were - 9.24 X 10- 3, -7.46 X 10- 3 
a nd - 7.4 X 10- 3 wi th t Y, 75, 93 and 94 min. The ra te constants for the 
disappearance of 0.9% NaCI and serum ID in volumes producing 
e quivalent oedema to histamine weals were - 3.89 X 10- 2 and - 2.54 X 
10- 2 with t'l. 18 and 27 min. Thus persistance of histamine oedema 
cannot be due to resorption of its water and protein content: likewise 
it canno t be due to impaired lymphatic absorption which is increased 
by histamine. Thus persistance of the oedema must be due to its 
cont inued formation. S ince t v, for histamine oedema formation is only 
5.4 min the vasoactive agent producing this continued vascular perme-
a bility cannot be histamine itself. T he production by histamine of 
a dditional vasoactive material may explain the limited clinical use of 
H, and H2 blockers. 
E d ema in the Skin. Colloid Osmotic Pressure and Protein Con-
tent in the Inter stitial Fluid in Urticarial Lesions and Normal 
Skin. K. BORK, M. SCHULZ-KoPETZ, R. DENN EBAUM, Clinic of Der-
matology, University Mainz/ FRG. 
Only recently direct measurement of the colloid osmotic pressure in 
t h e interstitial fluid has become possible and therefore the behaviour 
of colloid osmot ic pressure in a rising urticarial lesions has not been 
known up t ill now. For our investigations we chose 6 patients with 
c hronic urticaria and from every patient we gained 600 III suction blister 
fluid using the Dermovac (Fa. Instrumentarium, Helsinki, Finland) . In 
t his way we obtained corial interstitial fluid from urt icarial lesions and 
t he adjacent uninvolved skin. By using micromethods albumins and 
g lobulins (and also immunoglobulins) were measured quantitatively in 
t he interstit ial fluid and electrophoresis was carried out. The colloid 
osmotic pressure was determined by a recently developed microosmo-
meter with a semipermeable membrane which was permeable for 
molecules up to a molecular weight of 10,000. 
The interstitial fluid protein concentration of the upper corium 
increases from 2,2 g% to 3,1 g% in the mean in an urt icarial lesion. In 
t he interstitial fluid of an urt ica the albumin to globulin ratio was even 
more (3,6 rel.%) disproport ionately increased than in normal corial 
interstitial fluid compared to plasma. The concentration of immuno-
g lobulins did not differ considerably. The interstitial fluid colloid os-
m otic pressure rose from 7,3 cm H 20 on the average in normal skin to 
12,1 cm H 20 in an urticarial lesion. 
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A New in Vit ro Method for Studyin g Rat Mast Cell Development 
from Precursor Cells. BEATE M. CZARNETZKI, Universitats-Hautkli-
nik, 4400 Munster, FGR. 
T he origin of t issue mast cells is still obscure. In this study, a simple 
new method is presented for obtaining large quantities of >90% pure 
mast cells from various tissues by in vitro culture methods. 1 X 107 rat 
peritoneal cells depleted of mast cells by prior injection with distilled 
water are placed in sterile tissue culture flasks in 7 rnl Dulbecco's 
medium containing 20% fetal calf serum and 20% L-cell culture super-
natants. Every 2 days, the cultm es are fed with fresh medium and the 
cells examined for different ial development (toluidin blue). Within 2-4 
days, cells of the small lymphoid series are observed to grow and 
develop a metachromatic cytoplasmic seam . T hese cells grow in clusters 
on top of an adherent cell population. Mitotic figures are seen on 
occasion, and the cells develop an eccentric nucleus and a large cyto-
plasm containing metachromatic granules. On days 5-10, all cells other 
than adherent and metachromatic cells have disappeared from the 
culture. 
The cultures decrease in viability after about 20 days. Growth of 
mast cells is accelerated in cells from animals infected with parasites 
while their development is prevented or retarded in the presence of 
mature mast cells, anti-rat-IgE and specific antigen in case of sensitized 
animals. Mast cells also develop in cultures of bone marrow cells but 
fail to do so in cultures of peripheral blood, liver, spleen or non adherent 
(nylon wool) peritoneal cells. With this method, a new tool for the 
study of mast cell function and ·development has been gained. 
Differ e ntial Effect of Hypnotics a nd Anxiolytics on Itch and 
Scratch . H . M USTON, R. FELIX AN D SAM SHUSTER, University of 
Newcastle upon Tyne. 
T his study was done to characterise the central depressant action of 
antiprur it ic drugs. 26 patients with various itchy dermatoses were 
studied in hospital. Nocturnal itch was measured as scratch for each of 
6 consecutive nights using arm and leg meters which distinguish itch-
provoked scratch from restlessness. Subjective itch for the correspond-
ing nights was recorded each morning on a 0-3 scale. Placebo was given 
on nights 1, 2, 5, 6 and 10 mg nitrazepam or 100 mg butobarbitone on 
nights 3 and 4. After nitrazepam there was a decrease in itch -provoked 
scratch and the recalled sensation of itch . There was little effect on 
itch and scratch where these were slight. By contrast butobar bitone 
increased scratch but because of the large variance due to fluctuations 
in total body movement this increase was not statistically significant. 
Interestingly, recalled itch was 'mchanged: this dissociated effect of 
butobarbitone on scratch and recalled itch is presumably due to an 
amnesic effect. T hus nitrazepam on anxiolytic-hypnotic decreased itch-
provoked scratch . This was not due to impairment of the motor 
component of itch-scratch by the hypnotic action because 1. subjective 
itch was also reduced, 2. impairment of limb movement was less when 
pretreatment scratch rates were low, 3. butobarbitone a comparable 
hypnotic did not reduce scratch . We have found a similar effect with 
diazepam. H , blockers have a similar central action to the benzodiaze-
pines and this may explain their antiprur itic effect. T he present findings 
clearly dissociate this ant ipruritic activity from hypnotic depression. 
The present method is being used for the further definition of the 
central depressant action of antiprw;t ic drugs. 
The Measure m ent of Epidermal Cell S ize. R. MARKS, Department 
of Medicine, Welsh National School of Medicine, H eath Park, Cardiff. 
It has been shown that epidermal cell size (ECS) as measured 
histometrically and expressed as mean keratinocyte height (MKH) 
decreases after topical corticosteroid therapy and increases in acromeg-
aly. Although these changes were easily detectable (amount ing to 30-
40% of normal values) more subtle deviations such as may occur with 
age, site or systemic disease might not be. The aims of the present 
study have been (a) to determine the variability and reproducibility of 
the histometric method both by conventional light microscope tech-
niques and by using an image analyzing computer, (b) to cont rast the 
histometric technique with cell size measurements made on suspensions 
of keratinocytes microscopically or electronically employing a cell size 
frequency distribu tion module of a cell sizer. T he histometric technique 
allowed ECS to be expressed either as MKH or mean keratinocyte area 
(MKA) obtained either planinletrically or from the product of MKH 
and mean basal cell length . T he study showed (a) that accuracy of the 
histometric techniques is not dependent on fixation but is on section 
cutting technique, (b) that the technique is sensitive to inter-observer 
error but is accurately reproducible with the same observer, (c) that 
ECS varied lit tle with site but progressively decreased with age, (d) 
that ECS is reduced in Cushing's disease and after administration of 
systemic cort icosteroids, (e) that by employing the image analyzing 
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computer the MKA is more rapidly and accurately obtained, (0 that 
cell size measurements on keratinocyte suspensions yield similar results 
to histometric techniques but the frequency distribution curves of cell 
size obtained give information concerning cell differentiation that the 
. accuracy of the latter technique depends on time and completeness of 
trypsinization. 
Culture of Normal and Malignant Keratinocytes on Dermal 
Lamina Densa. M. REGNIER, M. PRUNIERAS, Fondation A. de Roths-
child, 29, rue Manin, Paris. 
Glass, plastic or collagen are common substrates to culture keratin-
ocytes (K). Here we used Lamina Densa (LD) covered human dermis. 
Split-thickness skin flaps were kept for 5-13 days in PBS at 37°C. The 
detached epidermis was discarded. The remaining dermis was kept in 
liquid N2. A PAS positive zone was present on histology sections. LD 
was seen with the electron microscope. Lamina Lucida (PBS soluble) 
was absent (negative IF reaction with pemphigoid serum). Squares of 
dermis were laid down on stainless steel grids LD aspect up. The grids 
with dermis on top were placed in Petri dishes. Explants of adult human 
skin were planted on the LD-covered dermis. Supplemented MEM was 
added to reach the top of the grid. Migration of K was measured on 
histology sections. Growth was evidenced by mitotic activity. Differ-
entiation occurred including multilayering, hemidesmosomes, desmo-
somes, keratohyaline, keratinosomes and cornification. Suspensions of 
normal K were seeded on LD-covered dermis in place of explants. 95% 
of surface area was covered in 9d with a seed of 25 X 10' cells/cm2 . 
5 suspensions of malignant K (KB and Fusenig's BD7) were also 
used (3 x 10' to 5 x 10" cells/cm2 ). In no instance was it possible to see 
them pass through the PAS zone or the LD. These experiments are of 
interest (i) to study keratinization in vitro. (ii) They show for the first 
time that suspensions of adult human K from one individual can be 
grown and expanded lOx or more on top of dermis from another subject 
which may prove important in the treatment of burns. (iii) They 
provide an experimental model to study the passage of malignant cells 
through the basement membrane, an important event in the Biology of 
carcinomas. 
Effects of Glucocorticosteroids and of Anabolic Steroids on 
Cultured Human Skin Fibroblasts. M. PONEC, .C. DE HAAS, J. A. 
KEMPENAAR AND B. N. BACHRA, Depts. of Dermatology and Medical 
Biochemistry, Leiden, Netherlands. 
Various glucocorticosteroids were found to transiently inhibit the 
proliferation of cultured human foreskin fibroblasts . The inhibition 
occurred in the early growth phase, was maximal in the first few days 
following plating and decreased with progressive cell proliferation. In 
confluent cultures collagen synthesis was inhibited specifically (about 
60% witli Illg of C-17-P /m!), while the collagen made showed the same 
degree of hydroxylation as in the controls. Overall protein synthesis 
was Little affected. 
In this system anabolic steroids: nandrolone (N) and nandrolone-
phenyl-propinate (N-P-P) inhibit cell proliferation and collagen syn-
thesis in a similar way. When used in combination with C-17-P (Clob-
etasol-17-propionate) cell proliferation is inhibited as with the use of 
the anabolic steroids alone. This was also the case with 1 Ilg/ml and 
lower concentrations of these steroids at which inhibition was below 
20%, even in the presence of 1 Ilg/ ml of C-17-P, which would cause 
about 90% inhibition, if present alone. Thus, C-17-P had no additive 
effect. 
Both Nand N-P-P inhibit collagen synthesis in confluent cultures. 
In combinations of C-17-P with either of the anabolic steroids the 
inhibition of collagen synthesis is intermediate between that found 
when each steroid is used separately. 
We conclude that combined therapy with both types of steroids may 
have a beneficial effect on skin disorders, if low concentrations of 
anabolic steroids are used for topical application in combination with 
glucocol'ticosteroids. 
Slowly-Cycling Cells in Skin and Oral Mucosa. J . R. BICKENBACH 
AND I. C. MACKENZIE, Dows Institute for Dental Research, The Uni-
versity of Iowa College of Dentistry, Iowa City, Iowa. 
A subpopulation of "stem-cells" has been demonstrated within the 
proliferative compartment of several renewing tissues. Such cells ap-
pear to have a slow cell-cycle and be the type of cell responsible for 
tissue regeneration. Some evidence indicates their presence in epider-
mis. 
The existence of slowly-cycling cells in epithelia from several regions 
of oral mucosa and skin was investigated by labeling neonate mice with 
4 injections of "H-TdR over a period of 48 hr. Samples were collected 
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1 hr, 9, 30, 72 days following labeling and were processed for autora-
diography. Initially, over 90% of the basal epithelial cell nuclei were 
labeled. After 9 days, label in basal cells had been diluted by cell 
division and label was also observed in supra basal cells. After 30 and 72 
days, epithelia were essentially unlabeled except for a small number of 
basal cells «0.5%) which showed an intensity of labeling similar to that 
seen in 1 hI' specimens. Such cells were shown by EM autoradiography 
to contain tonofilaments and desmosomes, features typical of keratin-
ocytes. Induction of hyperplasia with tetradecanoyl phorbol acetate 72 
days after labeling led to the appearance of labeled mitoses indicating 
the viability of label-retaining cells. These observations indicate the 
existence of a subpopulation of slowly-cycling keratinocytes within oral 
epithelia and epidermis. The function of such cells is uncertain but they 
may possibly serve as the source of committed proliferative cells which 
undergo a further series of augmentation divisions. 
2:00 PM 
Special Lecture 
J . G. Waldenstriim "Para-Neoplastic Signals on the Skin" 
Scientific Session 
R. Freinkel, Presiding 
3:00 PM 
Delayed Skin Test Reactivity to P. Agnes in Patients with Acne. 
P. J. KERSEY, M. G. C. DAHL, University Department of Dermatology, 
Newcastle upon Tyne NE14LP, U.K. 
Intradermal skin tests'with P. acnes were performed in a group of 67 
individuals with acne of varying severity and in unaffected controls. 
The severity of acne was assessed on a 0-10 scale and subjects were 
classified into 3 groups, Minimal (grades 0-3), Moderate (4-7) and 
Severe (8-10). Heat killed P. acnes were injected intradermally into 
the nondominant forearm in duplicate in concentrations of 7.5 X 10", 
7.5 X 10' and 7.5 X 10" organisms in 0.05 ml. The diameter of erythema, 
the presence of papules and changes in skin thickness were recorded at 
24 and 48 hr. 
At both 24 and 48 hI' the diameter of erythema correlated signifi-
cantly with the severity of the acne (P <0.01). At the highest concen-
tration most responses were papular but at the 2 lower concentrations 
the proportion of papular responses correlated well with the severity of 
the acne. Following the injection of 7.5 X 10' organisms the percentage 
of papular responses at 48 hr in the Minimal, Moderate and Severe 
groups was zero, 12% and 79% respectively (P <.001). 
These observations indicate an altered host response to P. acnes 
related to the severity of the acne. They also differ from a previous 
study in which no correlation was found between acne severity and 
delayed skin reactivity to P. acnes. 
Comparative Cytotaxin Production by Comedonal Bacteria. S. 
MADLl PUHVEL AND MmORI SAKAMOTO, UCLA, Los Angeles, Calif. 
Accumulation of polymorphonuclear neutrophils (PMN) at the pe-
riphery of closed micro-comedones is thought to initiate the degenera-
tive changes leading to inflammation in acne vulgaris. Recent studies 
have suggested that comedonal bacteria may be the source of cytotaxins 
which form the initial stimuli for PMN migration to quiescent come-
dones in acne. 
The present study compared the chemotactic activity of all 3 species 
of comedonal bacteria. In vitro cytotaxin production by 12 strains of 
Staphylococcus epidermidis, 11 strains of Propionibacterium acnes, 
and 5 strains of P. granulosum was analysed using growth curve studies 
in 2 different media and agarose microassays for PMN chemotaxis. 
Results were expressed in relation to the activity of zymosan acti-
vated serum which was used as positive control. P. acnes strains were 
most consistent high level cytotaxin producers but some strains of S. 
epidermidis were also effective. P. granulosum strains tested were 
weak. There was considerable variation between strains of the same 
species, and in some cases the production of cytotaxins was affected by 
the medium used. Cytotaxin production was not a simple correlate of 
density of bacterial growth, nor did it appear to be related to the source 
of isolation of the strain (i.e. from acne or from normal skin). Charac-
terization of the cytotaxins from comedonal bacteria indicated that 
they were heat stable, dialysable peptides with molecular weights 
between 1500 and 3500. 
Although P. acnes remains the prime target of antimicrobial therapy 
in inflammatory acne, the potential role of comedonal S. epiderm.idis 
in initiating inflammation should not be ignored. 
Oral Tetracycline Therapy for Acne Does not Reduce the Hy-
drolysis of Triglycerides in Comedones. JOHN S. STRAUSS, DONALD 
May 1979 
T. DOWNING AND CYNTHIA DREYER, Department of Dermatology, 
U niversity of Iowa College of Medicine, Iowa City, Iowa 52240 
It has frequently been observed that the skin surface lipids of acne 
patients contain a lower concentration of free fatty acids than normal, 
which seems contrary to the idea that free fatty acids are involved in 
t he etiology of acne. However, in acne the sebaceous follicles most 
active bacterially may be comedones, which are obstructed and there-
fore not contribut ing significantly to the free fatty acids of the skin 
s urface, even though the triglycerides of comedones are known to be 
s ubject to almost complete hydrolysis. In the present study we wished 
to determine whether the production of free fatty acids in comedones 
is affected by treatment of acne with tetracycline. Samples of skin 
s urface lipids and expressed comedones were obtained from 35 patients, 
17 of whom had had no antibiotic treatment, while 18 had been treated 
with tetracycline for up to 3 yr. The surface lipids and the lipids 
extracted from the comedones with chloroform:metheanol were ana-
lysed by quantitative thin layer chromatography and the results were 
expressed in terms of % hydrolysis of the t riglycerides to free fatty 
acids. As expected, the surface lipids showed a lower % hydrolysis in 
treated subjects (10.3%) than in the untreated (32.5%). The hydrolysis 
in comedonal lipids, however, was not significantly lower in subjects 
treated for up to 3 mo (84.2%) or for 3 mo to 3 yr (83.0%) than in the 
untreated patients (88.6%). Thus, whatever the role the free fatty acids 
might play in the etiology of acne, their effect is not likely to be reduced 
by oral tetracycline therapy. 
Binding of Staphylococcus aureus to Human Epithelial Cells: 
Role of Teichoic Acid. R. ALY, C. LlTz, H. SHINEFIELD,.' H . I. 
MAIBACH" AND W. STRAUSS.' Department of Dermatology, Univer-
s ity of California , San Francisco, CA. 
The teichoic acid of gram positive bacteria bind spontaneously to a 
vaTiety of mammalian cells. Recent studies have shown that lipoteichoic 
acid (L T A) is involved in the binding of group A streptococci to oral 
epithelial cells (Beachey, Trans. Assoc. Am. Physicians 88:285, 1975). 
We have investigated the role of teichoic acid in the adherence of 
Staphylococcus aureus to nasal mucosal ce lls. Teichoic acid (TA) from 
Staphylococcus aureus cell wall was extracted and purified (Baddiley 
et a i, Biochem J 82:439, 1962) and its effect on the binding capacity of 
S. aureus to human nasal epithelial cells determined. Epithelial cells 
washed with phosphate buffered saline (PBS) were preincubated (30 
min at 37°C) with 1.0 mg/ mI of TA fraction or L TA of group A 
streptococci (kindly provided by Ofek, I) before mixing them with 
staphylococci. Controls were treated with PBS only. (Aly, Infect and 
Immun 17:546, 1977). Epithelial cells treated with S. aureus TA or 
group A streptococci L T A demonstrated decreased binding of S. au-
reus. Seventy-one percent reduction in adherence was noted with TA 
treated epithelial cells (p <.0001) and 60% reduction with L TA treated 
cells (p <.0001) when compared with the controls. Our preliminary 
findings provide evidence that T A or L T A binds to mucosal membranes 
a nd thereby inhibits the binding of S. aureus to nasal epithelial cell. 
The knowledge should provide better understanding of the initial 
events of bacterial adherence in the pathogenesis of staphylococcal 
diseases. 
4:00 PM 
Second Poster Session 
K. Wolff, Presiding 
Autoregulation of blood Flow in Generalized Scleroderma. J. K. 
KRISTENSEN, Department of Dermatology, University Hospital, Co-
penhagen, Denmark. . 
Autoregulation of blood flow, i.e., tendency towards the maintenance 
of constant blood flow during changes in arterial perfusion pressure 
head, has previously been demonstrated in human cutaneous and 
subcutaneous t issue. The response seems to depend on local intrinsic 
mechanisms and studies of autoregulation can yield information as to 
the reactivity of vascular smooth muscle cells to normal metabolic and 
myogenic stimuli. 
Nine patients and 6 normals were studied. Blood flow was measured 
in subcutaneous tissue of fmgers by the local J:J:JXenon washout tech-
nique. Decrease in arterial perfusion pressure head was obtained by 
graded elevation of the arm above heart level. In 5 normals, blood flow 
was also measured in a subcutaneous vascular bed made passive by 
injection of a J:I:JXenon papaverine mixture. In this paralyzed vascular 
bed, blood flow diminished corresponding to the decrease in perfusion 
pressure during elevation of the arm, while in the normal vascular bed, 
blood flow remained almost constant. Patients suffering from general-
ized scleroderma took an intermediary position. This finding is com-
patible with an intrinsic vascular smooth muscle cell defect in gener-
a lized scleroderma. 
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Culture of Separated Human Adult Epidermal Cells. T . KOBAY-
ASl, B. HENTZER, AND G. ASBOE-HANSEN, Dept of Dermatology, Univ. 
of Copenhagen. Copenhagen. Denmark. 
P ure keratinocyte cultures from human adults have been insuffi-
ciently established. Cell-growth from skin grafts is regularly contami-
nated by dermal cells, and a long-term trypsinisation is hazardous for 
keratinocytes. Crude clostridial collagenase, dithioerythTitol and Per-
coil are introduced for the purpose. 
Normal skin grafts are incubated in a collagenase solut ion (0.2%, 5 
ml/g tissue) for 3 hr, and epidermis is peeled off in sheaths. The sheaths 
are fUTther treated with dithioerythritol (3 mg/ mI) for 8 min and 
0.2% trypsin for 3 min with shaking. The cell suspension is then placed 
on a preformed Percoll gradient (40%, 60,000 g for 30 min) and spun at 
800 g for 20 min. Clots of cells and suspended cells in a disc appear at 
2.8 cm and 1.5 cm height in the gradient. The upper clot consists mostly 
of keratinised cells and dendritic cells, the lower mainly of active 
keratinocytes. A membranous out-growth of keratinocytes is obtained 
from the lower disc. The growth becomes twice as large as the area 
implanted in a 5 weeks culture without growth of spindle-shaped cells. 
Growths in strata and desmosomes are found. Spindle-shaped cells 
grow from the upper clots. No characteristic organelles are seen. 
Two types of cells grow separatedly from the epidermal cell suspen-
sion. One originates from keratinocytes, the other from dendritic cells. 
Lipid Droplet of Sebaceous Gland. KAN NnzUMA, Dept. of Der-
matology, Tokai University School of Medicine, Kanagawa, Japan. 
Ultrastructure of lipid droplets of sebaceous glands have been dis-
cussed. However, conflicting results have been reported so far. The 
discrepancy among th ese opinions would be thought to lie, presumably 
because, in the fact that most triglycerides and some of the other lipids 
of sebaceous gland are lost during dehydration and embedding, if 
conventional techniques are used. In the present study, lipid droplets 
of normal human sebaceous glands were studied by electron microscope 
utilizing lipid retention procedures by Pease et al and tannic acid 
fixation method by Mizuhira et a1. The discussions focus on the ultra-
structure of the lipid droplets emphasized the relation to the findings 
obtained from the conventional method. 
Lipid reten tion procedure: Lipid droplets were filled with electron 
dense materials and revealed mere bizarre configuration than that of 
the convent ional method. Lipid droplets were exclusively surrounded 
by aggregated sER. Tannic acid method: Small-sized lipid droplets 
found near the Golgi area were occasionally surrounded by clear tri-
laminar uni t membrane. A true limi t ing membrane or membranous 
shells around the matw-ed lipid droplets were not detected in th is 
~~. . 
It was concluded that the initial lipid droplets of sebaceous gland 
were presumed to have come from Golgi vesicles and/ or cisterns. 
Further, it would be probable that sER could exclusively be the source 
of t riglycerides of the lipid droplets of the sebaceous gland. 
Inhibition of Human Platelet Aggregation in Vitro and in Vivo 
by Photochemotherapy. D. VELLA BRIFFA AND MW GREAVES, 
Institute of Dermatology, Homerton Grove, London E9 6BX. 
Since UV A penetrates the epidermis, its effects on blood platelets 
are of gfeat interest and potential clinical importance. We have there-
fore studied the influence of photo chemotherapy on human blood 
platelets both in vitro and in vivo. In in vitro studies platelet rich 
plasma (PRP) was obtained from 4 healthy volunteers, 4 psoriatics, and 
from another 4 psoriatics 2h after ingestion of 8-MOP (0.6 mg/ Kg body 
wt). One aliquot of each was exposed to UVA (320-400 nm, max at 365 
nm; 4.8 mW/ cm') the other being kept in the dark. Collagen-induced 
platelet aggregation was measured photoelectrically as a percent change 
in optical density of the PRP. Platelet aggregation was significantly 
reduced in aU samples after 150 min of exposure (mean % reduction 72 
± 7 SEM, p 0.01) . P latelet aggregation was then studied in 8 psoriatics 
during photochemotherapy. In these, platelet aggregation showed a 
significant fall dW'ing the 4th week of treatment (mean % reduction 20 
± 11 SEM, P 0.01). However by the 5th week of treatment platelet 
aggregation had reverted to normal pre-treatment values. The whole 
blood platelet count remained unaltered throughout treatment. Neither 
platelet aggregation nor whole blood platelet count altered significantly 
in a control group of 8 psoriatics receiving diathranol treatment. The 
ability of UV A to inhibit aggregation of platelets may provide a valuable 
approach to the analysis of the molecular basis of platelet aggregation, 
which is currently receiving considerable attent ion. 
Growth Rates and Exoenzyme Production by P. Acnes Grown in 
Continuous Culture. J . GREENMAN, K. T. HOLLAND, AND W. J. 
CUNLIFFE, Depts. Microbiology and Dermatology, University of Leeds. 
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P. acnes is associated with acne vulgaris, yet is found in normal as 
well as acne-involved follicles. No differences have been demonstrated 
which reveal that some strains are 'pathogenic' whilst others are not. 
Nor is there any evidence to suggest that absolute numbers of organisms 
are important in acne. 
It seems more likely, that most, if not all P. acnes have the potential 
to contribute to acne and are 'triggered' to do so by changes in the 
micro-environment. 
Continuous culture provides a highly controlled means of investigat-
ing nutritional changes on the physiology of the skin propionibacteria. 
One strain each of P. acnes, P. avidum and P. granulosum were grown 
in a chemostat under constant conditions of pH 5.5, temp. 37°C and N2 
gas atmosphere. Glucose was varied in the semi-synthetic medium 
(tryptone, vitamins, salts) to give 3 types of nutrition:- (1) No glucose 
(carbon limited growth), (2) glucose present but limiting (3) glucose in 
excess (nitrogen limited growth). 
Considerable differences occurred in the max. specific growth rates, 
and in the production of exocellular enzymes (lipase, hyaluronidase and 
phosphatase) by the organisms under the different nutritional condi-
tions. Highest exocellular enzyme production occurred using carbon 
limited growth. 
The variations in growth rates and exoenzyme production with 
changes in the growth environment could reflect similar changes oc-
curring in the microenvironment of the pilosebaceous duct which could 
affect acne vulgaris. 
Vasculitis in Chronic Urticaria: An Immuno-histopathologic 
Appraisal. E. G. THORNE, P. PHANUPHAK, P. F . KOHLER, R. E. 
STANFORD, it 1. CARR, AND N. H. CLAMAN, Dept. of Dermatology and 
Immunology, Univ. of Colorado, Denver, Colorado. 
We studied 42 consecutive patients with chronic urticaria to deter-
mine if the histopathology of the skin lesions could be correlated with 
clinical symptoms or the presence of circulating or tissue immunoreac-
tants. All patients had urticaria for more than 6 weeks, and were 
generally recalcitrant to treatment. Biopsies were obtained from urti-
cariallesions and fixed for light microscopy (LM), electron microscopy 
(EM) and immunofluorescence (IF). In addition sections from a number 
of patients were processed for study, using horseradish peroxidase-
labelled antibody techniques. 
Serologic assays for immune complexes included 'CHGO, Ca, cryoglob-
ulin and Clq binding. We found a spectrum of pathologic changes from 
acute venulitis (7), mixed neutrophilic, mononuclear cell venulitis (7), 
mixed eosinophilic, mononuclear cell venulitis (8) to mild perivascular 
infiltrate of mononuclear cells typically described for urticaria (20) . IF 
examination showed vascular deposits of IgM in 5 patients with venu-
lit is. Immunoperoxidase staining for IgM was seen in 8 patients. E lec-
tron-microscopic studies revealed both mast cell and eosinophilic de-
granulation in both groups, but little evidence of actual vessel wall 
damage. Evidence for circulating immune complexes was found in 55% 
of patients with venulitis but only 20% of patients wtihout venulitis. In 
summary, evidence for circulat ing or tissue fixed immunoreactants were 
more prevalent in the venulitis group, however no clinical distinction 
could be made between the groups. 
Development of Nerves and Pattern of Innervation in the Chick 
Skin. IDtrastructural and Quantitative Analysis. R. SAXOD AND 
J. M. VERNA. Laboratoire de Zoologie et Biologie Animale, Universite 
Scientifique et Medicale de Grenoble, France. 
In the chick, at the thoracic level, the dorsal branches of spinal 
nerves form at 4 days of incubation (stage 26) and reach the skin at 5-
6 days (stage 28-29). At 6 days, the growing nervous peripheral proc-
esses ("axons") form large bundles (200-1000 fibers). At 10 days, young 
Schwann cells divide the bundles into groups ofaxons. 
The perineurium and endoneurium differentiate between 10 and 14 
days (but epineurium is formed after hatching). At this time (14 days 
of incubation) the adult pattern of cutaneous innervation is established. 
At this same stage, myelogenesis begins but develops mainly after 
hatching: 1% of total number ofaxons are myelinated at 16 days of 
incubation, 4% at hatching, 40% in 6 weeks old chickens and 60% in 
adults. Thus, less than 10% of myelinated axons of the adult are already 
myelinated at hatching. 
These results show there is a "critical stage" (l4-15 days of incuba-
tion) in the development of chick skin innervation, this stage apparently 
corresponds to the stabilization of cutaneous nerve supply. 
Antibody-Dep endent Monocyte-Mediated Cytotoxicity and 
Phagocytosis in Atopic Dermatitis. KNUD KRAGBALLE, Depart-
ment of Dermatology, University of Aarhus, Aarhus, Denmark. 
The aim of the investigation was to measure the monocyte effector 
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function in atopic dermatitis. Monocytes were obtained from peripheral 
blood by Ficoll-Isopaque centrifugation followed by adherence to plas-
tic surfaces. After resuspension of the adherent cells the purity of 
monocytes varied between 88% and 98%. The viability of the recovered 
cells was always greater than 95%. In the assay 51-Cr labelled human 
type B erythrocytes were used as target cells, and anti-B serum as 
antibody. The rate of and capacity for cytotoxicity and phagocytosIS 
was expressed as the number of target cells lysed and phagocytosed per 
monocyte. Compared to the control group patients with severe atopic 
dermatitis during exacerbation showed decreased cytotoxicity and 
phagocytosis. During remission the functions in some cases increased 
but without reaching normal values. Patients with moderate atoPIc 
dermatitis expressed normal function. 
The mechanisms behind the altered monocytes and macrophages 
play an essential role in host defences, the decreased function may 
contribute to the severe cutaneous infections seen in patients with 
severe atopic dermatitis. 
The Relationship Between Epidermal Cell Metabolism and Pro-
liferation. R. R. HARRIS AND 1. C. MACKENZIE, Dows Institute fo r 
Dental Research, The University of Iowa College of Dentistry, Iowa 
City, Iowa . 
Epidermal homeostasis apparently involves coordination of rates of 
cell proliferation, metabolism and maturation. To examine this rela-
t ionship, 2 X 2 mm epidermal sheets were prepared from mouse ear 
skin using 1 mM EDT A and metabolic rates examined by in vitro assay 
techniques. Energy metabolism was assessed by measuring utilization 
of 5_3H glucose and the biosynthetic activity was assessed by measuring 
incorporation of 14C-amino acids or "H-uridine. Epidermal samples with 
varying mitotic activity (measured by vinblastine blocking) were ob-
tained by sampling groups of animals at different times of the day, after 
induction of hypoplasia by starvation and after induction of hyperplasia 
with topical hexadecane. 
The metabolic rates paralleled the observed diurnal variation in cell 
proliferation. Starvation for one day resulted in a 35% reduction of both 
proliferative and metabolic rates. Hexadecane-induced hyperplasia re-
sulted in a 2-4 fold increase in proliferation and metabolism. The 
presence of 1 X 10- 1; M epinephrine or 1 X 10- 1; M isoproterinol dW'ing 
in vitro incubation reduced metabolic activity of normal epidermis 40-
60% (an effect blocked by 1 X 10- 4 propranolol) but had little effect in 
hyperplastic epidermis. Histidine and leucine incorporation indicated 
that the observed changes in metabolic activities measured were not 
solely attributable to basal cell activity. The results associate changes 
in epidermal proliferative activity with changes in rates of epidermal 
metabolic activity and suggest control mechanisms linking cell prolif-
eration and supra basal cell metabolism. 
Objective Measurement of the Response of Psoriasis to Treat-
ment. S. ROGERS, W. CHADKIRK, J. S . COMAISH, J . MARKS, M. RAW-
LINS AND SAM SHUSTER, University of Newcastle upon Tyne. 
We set out to develop objective methods for measuring the response 
of psoriasis to treatment. Dynamic friction was measured with a skin 
friction meter, plaque thickness with calipers, water evaporation rate 
with an evaporimeter and surface temperature with a thermopile. All 
measurements were taken on the forearm from psoriatic plaques and 
adjacent uninvolved skin from patients before and at intervals of 2- 3 
days during PUV A or dithranol treatment. 
The mean coefficient of dynamic friction of the plaques was 0.20/l 
± 0.02 SE before treatment and was unchanged at 0.25/l ± 0.02 at the 
end of treatment (P <0.1) ; when interestingly it was still less than in 
adjacent skin (0.34/l ± 0.03). The reason for this is not clear. The mean 
plaque thickness (plaque less thickness of adjacent skin) was 0.64mm 
± 0.13 falling to 0.17mm ± 0.02 when the lesions had regressed clinically 
(P <0.001) . The mean water evaporation fell from 26.9g m-2hr- ' ± 4.12 
to 11.8g m- 2hr- ' ± 2.0 at clearing which is similar to clinically unin-
volved skin (lOg m- 2hr- ' ± 1.5). The mean surface temperature was 
32.5°C ± 0.1 compared with 32.8°C ± 0.1 for adjacent skin. This 
difference although significant (P <0.02) is too small to be useful. Thus 
dynamic friction and surface temperature proved of no value in follow-
ing response to treatment, whereas changes in plaque thickness and 
water evaporation were, and in general corresponded to changes in 
clinical appearance. Using these methods the rate of improvement with 
dithranol was approximately twice that of PUV A which corresponds to 
the clinical course. These methods may prove suitable for objective 
comparison of cutaneous therapies. 
Characteristics of Classes and Subclasses of Immunoglobulins 
Associated with Cutaneous Neoplasms. M. DAVEAU, J . P. CESAR-
May 1979 
INI, F. PICARD, L. MAREL-MAROGER, Groupe de Recherche sur les 
Melanomes Humains, Lariboisiere-Saint-Louis, 75010 Paris, France. 
Research on the presence of immunoglobulins at the surface of 
Ulalignant cells is actively pursued by different methods. Mechanisms 
of escaping immune lysis (blocking factors) are suspected. A new 
approach was achieved using frozen sections, direct and indirect im-
munofluorescence with monospecific antisera: antilgGa, IgM, IgD, Ig 
G , sub-classes IgG3 and IgG4. 
22 primary malignant melanomas (PMM), 3 melanoma metastasis, 
8 benign nevi (BN) and miscellaneous skin epitheliomas (SE) were 
investigated. 
Occasionally, the mononuclear cell infiltrate (mostly plasma-cells) 
was labelled but easily discriminated from malignant cells. In 1B cases, 
a positive reaction on malignant cells was observed for IgG3 (surface 
and cytoplasm), and in B cases, with IgG4 (mainly surface). None of the 
control normal skins were positive under the same conditions, none of 
the BN were positive for IgG4, but 2 were found positive for IgG3. In 
the direct immunofluorescence test, nevi were negative with anti a, anti 
f.L, and anti o. PMM level IV were positive for either a and 0 or /L. Nevus 
and early PMM (level I-II) were negative for the antisera raised against 
the 3 chains. 
Infiltrating cells may secrete the Ig which are readily absorved on 
the malignant cell antigens (specific antitumor antibodies) Ig may also 
be nonspecifically bound by cellular FC receptors for Ig. These recep-
tors might have different levels of affinity for each subclass. In long-
term melanoma cell cultures, FC receptors were detected by immuno-
fluorescence or rosetting technics. 
The Application of Spectrophotometry to the Quantitation of 
Skin Colour Changes in Man. J. A. COTTERILL, D. J. BARKER, J . B. 
DAWSON, D . J. ELLIS and J. W. FEATHER, (Departments of Dermatol-
ogy and Medical Physics, The General Infirmary at Leeds). 
A theoretical model representing the light reflecting properties of 
skin will be proposed and an apparatus described which was constructed 
for measurement of the wavelength dependence of the logarithm of the 
inverse of the skin reflectance (LIR). This parameter is a function of 
the absorbance and scattering properties of skin structure and pigment 
and is used to derive indices of skin haemoglobin and melanin content. 
The apparatus has been successfully applied to the detection of skin 
pigments-haemoglobin, melanin, bilirubin and carotene-in vivo, and 
to study blanching induced by topically applied corticosteroids. 
Changes in the haemoglobin index were consistent with subjectively 
observed blanching effects. LIR spectra of skin and absorbance spectra 
of skin pigments will be presented together with the results of the 
blanching experiments. 
Antagonism Between Heparin and Eosinophil Chemotactic Fac-
tors. PETER J. FROSCH and BE ATE M. CZARNETZKI, Universitiits-
Hautklinik, Munster, W.-Germany. 
Heparin is released from mast cells together with histamin and 
eosinophil chemotactic factor (ECF). In the present study, the effect of 
heparin was investigated during chemotactic migration of eosinophils. 
ECF, derived from rat mast cells or human neutrophils, and guinea pig 
or human C5a were used as chemotactic factors and human or guinea 
pig eosinophils as target cells. In the presence of heparin, a dose-related 
inhibition of eosinophil chemotaxis was noted in vivo (skin window 
method) or in vitro (plexiglass Boyden chambers) . The effect of heparin 
is chemotactic factor and not cell directed. Thus, heparin doses as low 
as 6.15 units/ml were inhibitory with low levels of ECF, while inhibition 
was not evident at 100 units of heparin when very high concentrations 
of chemotactic factor were chosen. On Sephadex G 25 column chro-
matography, direct binding ofECF to heparin was proven. Heparin was 
also inhibitory to bacterial factor during human neutrophil migration, 
and chondroitin sulfate, a molecule with similar charge properties as 
heparin, acted in an inhibitory manner as well. This work suggests that 
heparin and chondroitin sulfate have an imp6rtant regulatory role 
during inflammatory processes by antagonizing the function of che-
motactic factors. " 
Tumor-Associated Antigens of Human Melanoma. L. SUTER, J. 
BRUGGEN, P. M. KbvARY (Univ.-Hautklinik D 44 Munster, Germany). 
We wanted to evaluate the usefulness of rabbit heteroantisera for 
the identification and characterization of tumor-associated antigens of 
human malignant melanoma. 
Membranes of human melanoma tissue were extracted by 2 M 
potassium iodide and sonication. Rabbit heteroantisera were absorbed 
with human plasma and extracts of normal human tissue. 2-dimensional 
immunoelectrophoresis, counter immunoelectrophoresis and immune 
adherence with cultured melanoma cells were used as assays. 
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Two types of metastases of melanoma could be discriminated: in the 
first type antigens with a broader crossreactivty were found: extracts 
reacted with 3 or 4 absorbed antisera. A relationship of this antigen 
type to fetal material and to antigens of melanoma long-term cell lines 
could be established: 2 of 4 absorbed antisera detecting cross-reacting 
antigens also reacted with fetal material. One absorbed antiserum was 
tested on cultured melanoma cells by immune adherence and found to 
be reactive. The second type was characterized by a more restricted 
antigenic specificity: one absorbed serum reacted with the extract that 
was used to raise it and in addition had only a very weak reactivity 
with 1 of 7 other extracts. Control experiments excluded reactivity of 
the absorbed antisera with normal tissue extracts, preparations of 
microbial antigens and human plasma. Charcteristic precipitates of 
tumor-associated antigens could be demonstrated by 2-dimensional 
immunoelectrophoresis with extracts of tumor and normal tissue. 
Our results indicate the usefulness of absorbed rabbit antisera for 
the detection and characterization of human melanoma associated 
antigens. 
The Cystine-rich Protein in Keratohyalin Granules Fraction. 
TADASHI TEZUKA and REIKO HIRAI, Dept. of Dermatology, Kinki 
Univ., Osaka-fu, Japan. 
There have been a great dispute about amino acid composition of 
keratohyalin granules, which were strongly stained with Pauly reagent, 
but not stained with 2,2-dihydroxy-6,6-dinaphthyl-disulfide reagent, 
and they were heterogeneous under electron microscopy, consisting of 
electron dense amorphous material and less electron dense particles. 
The cystine-rich protein might be only a minor component of kerato-
hyalin granules. The purpose of this study is to prove this hypothesis. 
100 /LCi of "5S-cystine and 10 /LCi of U-14C-histidine were previously 
injected into 3-day-old SD rats intraperitoneally. The skins were taken 
at 30 min, 1, 2, 3 and 4 hr. Keratohyalin granules were extracted into 
the 270,000xg supernatant fraction by the incubation in 50 mM Tris-
HCI buffer, pH B.6, following the freezing-thawing procedure. The 
Pauly-positive keratohyalin granules fraction was obtained by dialyzing 
this high speed sup. and 96% of protein was recovered in this pellet. 
Less than 3.5% of the radioactivity of "5S-cystine was incorporated into 
this pellet fraction and the specific activity was one tenth of that of 
residual epidermis. Two proteins in this pellet fraction, the molecular 
weight of which were 29,500 and 23,000 showed the high specific activity 
of "US-cystine and they showed strong fluorescence when the pellet was 
previously conjugated with the thiol specific, fluorescent reagent, 
DACM. But they occupied only 3.9 and 4.0% of total protein of the 
pellet fraction, which were minor co"mponents. 
Peptide Inhibition of Mammalian Histidine Decarboxylase. LENA 
HAMMAR and ULF RAGNARSSON, Department of Biochemistry, Upps-
ala, Sweden. 
The hypothesis that N-terminal histidine peptides might act as 
inhibitors to histidine decarboxylase was investigated. A murine mas-
tocytoma was utilized as enzyme source. The crude extract of this tissue 
exhibited high rates of decarboxylation of both histidine decarboxylase 
and DOPA decarboxylase and was used to establish the specificity in 
the effect of the compounds tested. For kinetic analyses a highly 
purified histidine decarboxylase fraction was used. The effect of some 
representative peptides on both enzyme activities were recorded. 
Histidine decarboxylase exclusively was inhibited by N-terminal 
histidine pep tides. None of the other pep tides investigated interfered 
negatively with this enzyme. This inhibition was consistent in the 
purified preparation and appeared to be more pronounced with increas-
ing hydrophobicity in the second amino acid. Histidyl-phenylalanine 
was found to be about 100 fold as potent as the commonly used specific 
histidine decarboxylase inhibitor a -methyl histidine. 
It is concluded that small peptides with histidine as the N-terminal 
amino acid might act as specific inhibitors for mammalian histidine 
decarboxylase. Similar effects of small tyrosyl or phenyl peptides were 
not seen for the DOPA decarboxylase. 
Influx of Essential Fatty Acids (EF A) and Triglycerides into the 
Skin in Relation to the Age of Human Beings. W. SCHALLA, J. 
GAZITH, E. BAUER, B. STUCK and H. SCHAEFER. Dept. of Dermatology 
of the FU Berlin in the Rudolf-Virchow-Krankenhaus (RVK) and 
Children's Clinic of the RVK. 
The EF A deficiency syndrome in adults can be successfully treated 
by epicutaneous application of EF A to only 1% of the skin surface. 
Since the permeability and the ratio of body surface to weight is higher 
in infancy the possibility of using percutaneous absorption as a nour-
ishing route was studied. 
The penetration of 3H-labelled arachidonic acid and 14C-labelled 
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linoleic and linolenic acid as well as trioleine and tripalmitine into adult 
skin was investigated in vitro. Subsequently the influx of 14C-labelled 
linolenic acid in to newborn skin was studied and compared with that of 
adults. 
No difference was found in t he permeability of the various EF A. The 
total influx into the skin from a 6% preparation of EF A was equal to 
t hat of 100% t riglycerides, but t he concentration gradient from upper 
epidermis to subcut is was steeper with t he la tter substances. The 
concentrations of linolenic acid reached in t he various layers of undam-
aged skin in newborns were about 10 times higher from those found in 
adult skin. The concentration gradient was smaller in the skin of 
newborns. Whereas the penetration in newborn skin could not be 
increased by a prior stripping of the horny layer, the influx in to the 
adult skin could be increased up to 10 fold by removal of the horny 
layer. The values obtained from a skin biopsy of a 4 yr-old child agreed 
approximately with those obtained from newborns. 
Although the influx of E FA is higher and the surface/weight ratio is 
more favorable in newborn than in adult skin, only 10 kJ (2,5 kcal) / day 
at the most can be absorbed percutaneously. The tissue concentrations 
in newborns are higher because the barrier function of the horny layer 
has not yet been deve loped. 
Inte r cellular Volume Changes and Cell Surface Area Expansion 
During Cornifica tion. PETER M. E LIAS and MARY E. LEVENTHAL', 
Department of Dermatology, University of California School of Medi-
cine, San Franciso, California. 
The stratum corneum impedes passage of water and most polar 
materials, reversibly binds several times its own dry weight in water, 
and preferentia lly admits epicutaneously applied lipid-soluble sub-
stances. We have suggested that epidermal lamellar body-derived lipid 
sheets that occur between stratum corneum cells may provide the 
structura l basis for these phenomena. Unless compensatory absorption 
or endocytosis occurs, lamellar body exocytosis would be expected to 
both expand the in tercellular volume fraction of the stratum corneum 
and to increase each keratinocyte's surface area. We applied stereo log-
ical (morphometric) techniques to photographs of eit her frozen sections 
of neonatal mouse epidermis stained with t he fluorochrome, 8-anilino-
I-naphthalene sulfonic acid or to osmium-vapor fixed ultrathin sections. 
The relative volumes of individual granulocytes, corneocytes, and of 
the intercellular space (lCS), were determined by the poin t-intersect 
method, while surface area/cell volume ratios of granulocytes and 
corneocytes were determined by t he line-intersect method (Physiol 
R ev 51: 158, 1971). In t he stratum granulosum the ICS volume fraction 
was only 0.5- 1.0%, whereas in the stratum corneum it expanded to 20-
30%. T he surface area:cell volume ra tio increased more than 2.5 times 
between the stratum granulosum and the stratum corneum (from 2.14 
/i - I to 5.7 /i - I). These data suggest t hat: (1 ) the ICS of the stratum 
corneum is greatly expanded relative to t he stratum granulosum and 
should be considered in models of percutaneous t ransport; and (2) the 
remarkable water-holding capacity of the stratum corneum may, in 
part, be due to the expanded surface area of the cornified cell. 
Dissemina te P lanta ris Palmaris Porokeratosis (D.P .P.P.) with 
" Massive" Apoptos is and Chromosoma l Ins tability. A DUPRE, J. 
L. BONAFE, R. VIRABEN, P . GOLOMBIES, G. BOU ROUILLOU, Service de 
Dermatologie, H opita l La Grave, and C.R.T .S., Toulouse, France. 
We are reporting a case of D .P .P .P. with clinical features of actinic 
porokeratosis, and associated actinic keratosis. 
Optic examination revealed hydropic cells, and an unusual abun-
dance of eosinophilic bodies. These bodies were P .A.S. and Congo red 
positive. Some bodies had a remnant nucleus. They went up the horny 
layer and were detectable in the cornoid layer. In the upper dermis, 
they formed large masses of Civatte bodies, mimicking masses of 
amyloid. Near t hese bodies t here was a band-like cell inftltration. 
E lectron microscopy showed that this material was similar to the 
substance described by Keer (Br J Cancer 26: 239, 1972), Hashimoto 
(Acta Den nato- Vener 56: 187. 1976) and Sato (Arch Derm R es 284: 
255, 1976) under the name of "apoptosis ." In fact, this material repre-
sented a "filamentous degeneration" of keratinocytes. 
The thickness of individual fil aments was approximately 40- 60 A, 
and they were loosely aggregated, and similar to keratin ftlaments. 
T he immunologic study showed posit ivity wi th the anti IgG serum. 
After the study published by Taylor et al in 1973 (J N at Cancer Inst 
51: 371), we have made a culture of fibroblasts from affected areas and 
we have fo und a normal number of chromosomes associated with 
instabili ty. . 
Our fi ndings permit us to an ticipate a new pathogenetic mechanism 
in porokeratosis of Mibelli ; this is a clona l disease. 
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Immunohis tochemistry of Epidermolysis Bullosa Acquisita. 
Light and Electronmicroscopic studies. D. M . BOORSMA, C. NIE-
BOER, M . J . WOERDEMAN, G. L. KALSBEEK. Dept. of Dermatology, 
Acad. H ospital Free University, Amsterdam. . . 
Skin biopsies from 4 patients with E pidermolysis BuUosa AcqUIS1ta 
(EBA) were investigated with immunofluorescence (IF) and immuno-
peroxidase (IP) techniques. E lectronmicroscopy (EM) was completed 
with t he IP method. 
In both clinically normal and perilesional skin a lineal'-Like deposition 
of IgG and complement (C3/4 ) was observed in the dermalepidermal 
region by IF and IP. In one patient IgA was found in t he same pattern . 
In most patients granular deposits of IgM were found in the upper part 
of t he papillary layer. Neither C1q nor fibrinogen or a lbumin could be 
detected. Further analysis of the human complement factors showed 
lX"D and f3, A in all cases and f3 ,E and f3 ,F in one patient . 
Circulating ant ibodies against skin ant igens could not be detected. 
In E M the bulla was sit uated in t he papillary layer. The basal lamina, 
composing the roof, showed destruction in some areas. Amorphous 
material and fragments of collagen fibres were present in the roof. With 
the immuno-EM method deposits of IgG were observed at the dermal 
side of the basal lamina in both perilesional and normal skin, bu t not 
on t he basal cell plasma membrane and in the lamina lucida. 
Our observations point to immunological and ultrastructural differ-
ences between E BA and bullous pemphigoid. In addition the resul ts do 
not offer a satisfactory explanation of the immunopathogenetic rele-
vance of t he deposits of ~gG and C3/4. 
The Histochemical Distribution of Free SH Groups and S-S 
Covalent Linkage in Human Epidermis by the New Sta ining 
Method. HIDEOKI OGAWA, MICHIHIRO H ATTORI and AKIO T ANEDA, 
Dept. of Der matology, Juntendo Univ., T okyo, Japan. 
A new fluorescent thiol reagent, N-(7-dimethylamino-4-methylcou-
marinyl) maleimide (DACM) which is nonfluorescent by itself bu t will 
react readily with SH groups to fo rm highly flu orescent additional 
products. By the use of t his reagent, we studied the localization and 
concentration of SH groups and S-S linkages in the human epidermis. 
The distribu t ion of SH grou ps in living layers was abundant in cyto-
plasm but not in nuclei. T he fluorescence was concentrated on t he cell 
membrane or intercellular spaces and was increased at the spino-
granula r junction. In the horny layer, the flu orescence of t he membra-
nous zone appeared brilliantly in the lower layers and decreased grad-
ua lly. On the other hand, the fluorescence of cytoplasm in keratinized 
cells in t he stratum corneum was faint. The localization of S-S linkages 
was not a chru'acteristic of the living layers, bu t apperu-ed abruptly at 
the junction of Living and horny layers. The fluorescence was localized 
to the membranous zone and disappeared little by li t tle. The distribu-
tion of S-S linkages appears to be very low in t he cytoplasm of 
keratinized cells. No substantial fluorescence was localized on kerato-
hyalin granules even after reduction. 
Humoral A sp ects of P enicillin Hyper sens itivity Immuniza tion 
afte r P enicillin Administration. P . DE H AAN and G. L. KA LSBEEK, 
Dept. of Dermatology, Free University Amsterdam, The Netherlands. 
The effect of penicillin administration on t he production of anti-
penicillin ant ibodies (Abs) was investigated in 42 patien ts. All patients 
received Almocillin (total dose: 10-12 mill U in 3 weeks). Blood was 
investigated before and after the course with the (passive) hemagglu-
tination t.est and the E LISA. The results are summarized in T able 1. 
T a.ble 1 T able 2 
Afte r t he course 1G • 1M 
Before the + 2M • 2( M + E) 
course + 6 1 2M • 2(G + E ) 
9 26 l(G + M)-. l(G + E) 
Nine patients developed an t i-penicillin Abs T able 1. In 8 of these 
sera IgG was found, 3 of t hem associated with IgM, 2 with IgE and one 
had IgA, IgM and IgE. One serum contained IgM only. In 6 sera with 
Abs before the treatment (Table 1) a change of t he Ig-spectrum 
occurred (Table 2). IgE appeared in 5 sera always assoc iated with IgG 
and/or IgM. Six of t he 8 patients wi th specific IgE were tested intra-
cutaneously, a ll showed a positive test on Cilligen. Only one of the 42 
patients developed a clinical reaction. In conclusion: 37% of t he patients 
deve loped Abs after a 3 weeks course. In 19% of these patien ts IgE 
appeared, a lways associated with other Ig classes and posit ive int racu-
taneous test on Cilligen, bu t apparently without occurrence of clinical 
reactions. 
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Chromosome and Enzyme Alterations in W e rner's Syndrome. 
D. CERIM ELEo, S. SCAPPATICCIoo , C. DAN ESINOoo, E. SANNAo, °Dept. 
of Dermatology, University of Sassari , oO Dept. of Biology and Genetical 
M edicine, University of Pavia. 
Lymphocyte cul tures from peripheral blood obtained from a 43 yr· 
o ld female patient affected by a typical Werner's syndrome, from 5 of 
h e r relatives and from 5 normal subjects were set up. Fibroblast cul tures 
o b tained from a skin biopsy of the same patient and from the 5 normal 
controls were also studied. At least 100 cells, stained with Giemsa sta in 
w ere analyzed in each person. 
In lymphocytes obta ined from the patient 13% aberrations were 
observed, while the average of the 5 relatives was 3, 80% and the 
average of the 5 normal cont rols 0%. 
In fibroblasts cul tured from the patients's skin 7 chromosome abel'· 
rations were recorded in 100 cells a t the frrst passage; in 5 controls no 
aberration was observed. 
E xtracts of early-passage culture fibroblasts were tested for arylsul-
p h a tase A, a lysosomal enzyme, and estimates of heat lability at 49° for 
30' were done. 
Werner's ce lls contained 13% of heatlabile enzyme, compared with 
3 % of control fibroblasts. 
This study suggests that increased variability of many cellular proc-
esses might be characteristic of Werner's syndrome. 
Microsomal Membrane Proteins in Human Skin Tumours. F. 
LAN DI, A. CARDILLO, G. FABRIZI, E . FARALLO and F. SERRI. Dept. of 
Dermatology, Catholic University, Rome. 
Electrophoretic patterns of microsomal proteins of neoplastic cells 
in human skin tumours (squam ous, baso, intermediate epitheliomas, 
a nd melanomas) show important qualitative and quant itative differ-
e n ces according to the different types of neoplasm. The microsomal 
membranes of neoplastic skin cells, purified according to Morgan's 
method, modified by us, were delipidated and the SDS·solubilised 
pI·oteins were chromatographed on SDS- acrylamide slab·gel according 
to Laemnli's method modified by us, introducing a parabolic acrylamide 
gradient. In some cases the proteins before the SDS-acrylamide chro· 
matography were fractionated according to their electric charge, on 
B iorex 70+ and D E-cellulose, in Triton X-IOO. The electrophoretic 
p atterns of the melanotic melanoma and squamous epithelioma pro· 
te ins are characteristic enough to be used to confu·m the histological 
diagnosis of these tumours. Instead, t he number and relative quantity 
of the protein bands in baso·epitheliomas varies greatly from one 
t umour to another. The protein pa ttern of some baso-intermediate 
e pitheliomas is similar to tha t of squamous epitheliomas. Finally, 
amelanotic melanomas and fibrohistiocytomas show similar pa tterns, 
but both ar e different from those of melanotic melanomas. 
A ctin in Prolife rating Epidermis . L. WANGER and K.·G. SUND-Q 
VIST, Depar tment of Dermatology, Karolinska Sjukhuset and Depart-
m ent of Immunology, the National Bacteriological Laboratory, Stock-
h olm. 
Actin is a contractile protein found in all eukaryotic cells. We have 
s h own the presence of detectable actin in proliferating epidermis by 
t h e use of specific antibodies in immunofluorescence. 
Actin is present in detectable fo rm in the peripheral par t of all cells 
in lesional psoriatic epidermis whereas the normal epidermis from the 
same individuals shows no such reactivity. Several different human 
sera having anti-actin specificity as well as some rabbit ant i-actin sera 
w ere used. This reactivity was specific since it was abolished by ab-
s orbtion of the sera with F -ac tin. 
Concanavalin A (Con-A) , was dilu ted in normal saline and injected 
int radermaLly (0.1 mg/O. m!) in Sprague-Dawley rats {1-3 days-old) . 
P unch biopsies were taken after 1, 3, 5, 24 and 48 hours and after freeze· 
sectioning examined for the presence of detectable actin. A peripheral 
staining pa ttern similar to that of lesional psoriatic epidermis was 
present in biopsies taken a t 24 hr after the injection. 
Keratinocytes migrating from explant cultures of human skin and 
r eacted with anti-actin sera also exhibited actin staining. The pattern 
of this staining indicated that actin containing structures in these cells 
were organized in parallel bundles. In contrast, cells localized centrally 
i n the explants were negative or showed a relatively weak peripheral 
staining. 
Immunological Evaluation in Mycosis Fungoides: Before and 
Afte r PUV A Therapy. RAJ K. K UBBA, PHILIP L. BAILIN, HENRY H. 
ROE NIGK, Cleveland Clinic, Cleveland, Ohio. 
In mycosis fungoides (MF) , a prome of immunological defects is 
g radually emerging. P UVA, which is very effective in MF, may a lso 
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affect the immune system. This study was designed to answer two as 
yet unanswered questions: (1 ) What immunological alterations take 
place when MF goes into remission? (2) What are the immunological 
effects of long-term PUV A treatment? 
Eight patients, 5 females and 3 males, 27 to 79 years of age, 7 with 
stage II and one with stage III MF, were given selected immunological 
evaluation prior to and 7 to 33 mo (mean 22 mol after starting PUV A 
therapy. T his evaluation included delayed hypersensit ivity (DH) tests 
with a battery of 6 antigens; enumeration of T & B cells by E & EAC 
rosettes, respectively, and of SIg cells by a fluorescent technique; 
mitogen stimulation studies with PHA, Con-A & PWM; quantitative 
estimation of serum immunoglobulins; and ANF. 
T he DH responses improved in all 8 patients; especially, 4 patients 
who were anergic before, manifested a normal response after PUV A 
therapy. T cell counts were reduced in 4 patients before P UVA (mean 
66.72 ± 9.78%) and in 7 patients after PUVA (mean 54.43 ± 10.86; p = 
0.03). Results of mitogen stimula tion studies were equivocal. Levels of 
serum immunoglobin were not affected and only one patient developed 
posit ive ANF of low titer. 
We ascribe the improvement in DH to remission of the disease and 
low T ce ll counts to chronic use of PUV A. Why DH should improve in 
the face of reduced number of T cells is a matter of speculation at this 
time. 
The Rigidity of Human Finger Nails-An Investigation ofinflu-
encing Physical Parameters. B. FORSLIND, G. NORDSTROM, D. T o-
IJER and K. E RIKSSON. Department of Medical Biophysics, Karolinska 
Institutet and Department of Material Research, Royal T echnical High 
School, Stockholm, Sweden. 
Our previous biophysical studies on the human nail plate have 
provided an understanding of its physical proper ties such as stiffness 
based on the macromolecular arrangement of the keratin filaments and 
the cellular architecture. 
We have studied the effective elastic modulus (Ee-modulus) of 
human finger na ils as related to thickness, width, preformed curl and 
water content. S tress-stra in relationships were also studied under con-
stant load and the recovery after loading was studied as a function of 
time. We have also made preliminary studies on the effect of organic 
solvents, oils, detergents and commercial nail "strengthening" solut ions. 
Objective comparisons between Ee-modulus determinations can only 
be made if the specimens are well equilibrated as to their water content. 
S uch an equilibration takes at least 14 d at 64.3% RH. T hickness, wid th. 
preformed cml have no influence on the Ee·modulus determinations. 
The behaviour of nail specimens under load is not a stra ight forward 
elastic process but rather to be compared to effects that can be recorded 
from composite plastic materia ls or from bone tissue. Such processes 
demand an analysis incorporating molecular and cellular arrangements. 
It is concluded that Ee-modulus measm·ements on na ils must be 
perfo rmed on well equilibrated specimens, that the measuring method 
must eliminate creep in the materia l and that the patient history 
including contacts wi th organic solvents etc., must be secured. 
Tumorigenicity and Melanisation. C. AUBERT, C. FOA, F. ROUGE, 
R. GALINDO, V. PIRISI, u.1l9 de 1'1.N.S.E.R.M., Marseille, France. 
The cheek pouch of the cor tisonized Syrian hamster and the Nude 
mouse have .been used to evaluate the tumorigenicity of human malig-
nant cell lines, which were obtained in our laboratory from primary (7) 
and the metastatic (10) tumors. More or less pigmented cell lines have 
been chosen, trying to correlate pigmentation and malignancy. Fur -
thermore, we have studied melanocytic cell lines in the amelanotic 
phase during the modula tion of their different iation in vitro, normal 
fibroblasts and an embryonic cell line, WI 38. HeterogI·afts have been 
obtained with 1 to 5 X 10(; inoculated cells after 12 to 45 days of latency, 
depending on the ce ll line. Most often, there was no diffe rence in the 
graft up take between the 2 heterotransplantation systems but the Nude 
mice presented the enormous advantage to allow growth of very large 
tumors up to 50 gm. No tumor was obta ined with normal fibroblasts 
either wi th WI 38 cell line or modulated melanocytes. The various 
pigmented established malignant melanocytes were differently hetero-
transplantable and the sizes of the tumors differed also greatly: (a) 
Numerous pigmented cell lines were very tumorigenic (ratio of number 
of grafts: number of inoculations more than 50 per cent ). (b) One highly 
pigmented cell line was minimally tumorigenic. (c) Some achromic cell 
lines were very tumorigenic. (d) Two other achromic cell lines were 
minimally tumorigenic. 
In conclusion, although the synthesis of melimin is a specia lised 
function of the pigment cell, we do not think tumorigenicity and 
melanisation are intimately related in melanoma. 
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A Histological Study of Modellnflammatory Reaction in Human 
Skin Induced by Histamine and Compound 48/80. M. P. JAMES 
and R. A. J. EADY, Institute of Dermatology, Homerton Grove, London 
E9 6BX U.K. 
Little is known about sequential cytological changes occurring during 
wealing reactions in human skin. Subjects (28) were healthy volunteers 
and non-atopic patients with localised disease. Histamine (HS) or comp 
48/80 was injected intradermally into uninvolved forearm skin. HS (15 
p.g in 0.05 ml PBS pH 7.4) was given as a single bolus or as a repeated 
bolus into the same site every 15 min for 2 hr; or in a constant infusion 
of 0.12 mJ/hr for 4 hr (HS concs used: 1O-2- 1f)~6M) . Comp 48/80 was 
given as a single bolus (10 p.g in 0.05 ml PBS) or as an infusion over 4 
hr (conc used: 200 p.g/mJ). Biopsies of inflamed skin were taken 15 min 
to 4 hr after injection and processed by standard Ern techniques. A 
semiquantitative method 1 was used to assess cytological detail in 1-
p.m-thick Epon sections. Single bolus of HS or comp 48/80 caused 
dilatation of blood vessels and lymphatics, endothelial swelling, dermal 
oedema, fibrin deposition and vacuolation of keratinocytes and mela-
nocytes. After repeat bolus or infusion of HS or comp 48/80 the 
oedematous changes were reduced but an infiltrate of neutrophils and 
eosinophils was present in and around small blood vessels, principally 
venules. The infiltration was more extensive after comp 48/80. Mast-
cell degranulation was slight after HS injection but was much greater 
after comp 48/80. It is evident that HS can produce profound but 
rapidly reversible oedematous changes in the epidermis and dermis. 
Other mast-cell mediators may have a more important influence on 
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acute cellular responses since comp 48/80 caused a greater vascular 
reaction than exogenous HS. 
1. Dvorak, H. 1974 Lab Invest 32:111 
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